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At a Council of the Royal Society (November 25, 18o2) — 

The following Resolution of the Council of the British Association 
was read — 

That it is expedient to proceed without delay with the establish 
ment m the Southern Hemisphere of a Telescope not inferior in 
power to a three feet reflector and that the President of the British 
Association with the assistance of the following gentlemen viz 
The Earl of Rosse Di Robinson, Lord Wrottesley J C Adams Esq 
The Astronomer Royal J Nasmyth Esq W Lassell Esq Sir 
D Brewster and E J Cooper Esq be requested to take such 
steps as they shall deem most desirable to carry out the preceding 
resolution 

Whereupon it was Resolved — That the President and Council agree 
with the British Association m considering it desirable to proceed 
without delay in obtaining the establishment of a telescope of very 
great optical power for the observation of Nebulse m a convenient 
locality m the southern hemisphere and that a Committee be ap 
pointed to take such <*teps as they deem most desirable to cairy 
out this resolution The Committee to consist of the President 
Officers and Council of the Royal Society with the addition of 
the following gentlemen Lord Wrottesley, Dr Robinson J C 
Adams E q The Astronomer Royal J Nasmyth Esq W Las 
sell Esq Sir David Brewster E J Cooper Esq Sir John 
Herschel Sir John Lubbock and the Dean of Ely* 

The following Correspondence which has taken place amongst the 
Members of the Committee then appointed is printed by order of 
the President of the Royal Society 

* The name of John Phillips Esq was added at a subsequent Meeting of the 
Council 
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Mr Nasmyth to the Earl of Rosse 


Bridgewater foundry Patricroft 
My Lord near Manchester Dec 15 1852 

■With respect to the system of mounting such an instrument as 13 
proposed I should vastly prefer the equatorial and do not think that 
even m lespect to expense it would prove so much more costly than 
the altitude and azimuth and decidedly superior as to general steadi 
ness and ease of management and for securing by clock work move 
ment perfect tranquillity to the observer who I would propose to 
place m a very snug box or box seat slung to the eye piece socket 
After selecting his object he would have nothing to do but sit at his 
work carried along with the instrument and the object ever in the 
field As the powers requisite to u^e up all the light of a foui foot 
metal must be seldom much under 360 to 400 were we to attempt 
to follow the object by other than equatorial clock motion I fear 
there would be little of that tranquillity so requisite in making 
careful observations and sketches with so powerful an instrument 
The following rude sketch is somewh it like the way m which it ap 
pears to me such an in trument should be mounted I he polar axis is 
a strong frame of cast iron between the sides of which the telescope 
tube swings the observer is m his snug box slung to the eye 
piece socket so as to sit always on a horizontal seat whatever may 
be the position of the instrument the seat of his box being universal 
for that object the tube to revolve m the square socket bore A so 
as to give means of correcting the ciew of the tube consequent 
on the equatorial arrangement and m that way keep eye piece ob 
server and metal alwaj s m one constant or nearly constant parallel 
1 would lecommend my ? plan of having the metal m a hinged cast 
iron cell so that by a small windlass at B you can let back the cell 
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With sufficient mass of material m the frame or polar axis I should 
not fear any want of steadiness Even m such a windy night as 
would be at all fitted for observation the observer might close his 
shutters and be as snug as at his own parlour fireside for when 
once he had sat down to his work on the object then m hand with 
the clockwork m gear he need not trouble his attendant for the next 
three hours if he select such objects as are near the meridian With 
respect to the cost of such an instrument I have made a rough esti 
mate of what appears to me would be a fair price for so out of the w ay 
and anxious a job including a suitable polishing machine which I 
conceive to be absolutely requisite I should say the maker who 
ever he may be ought to have £3000 at the least I include m this 
two metals of not less than 6 inches thick ground on the back to 
the same curve as the face supported of course on your Lordship s 
admirable plan of say 81 self adjusting points or friction ball I 
would fam have had the focal length equal to 9 or at least 8 dia 
meters of the metal 

If we could prevail upon Messrs Maudsley to undertake this work 
I think we could supply them with all the information as to casting 
grinding and polishing which they would stand m need of 

(Signed) James Nasmyth 

To the Right Honourable 
The Earl of Rotse $c fyc 
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The Em l of Rosse to Colonel Sabine 

Castle Parson stown December 18th 1852 

Dear Sabine 

The equatorial mounting as proposed by Nasmvth would be de 
cidedly preferable to the altitude and izimuth mounting of our three 
feet telescope provided it was steady The woist consequence to 
be apprehended should there be a want of steadiness, is impaired 
definition Of course with an unsteady instrument miciometer work 
would be very unsatisfactory but that comparatively is a subordinate 
consider ition Nasmyth s mounting* is m principle what has been 
called the English mounting a long polar axis being employed instead 
of a shoit bearing So far as I am aware no laige instrument so con 
structed is steady except the Liverpool equatonal In the case of the 
Liverpool equatorial the weight of the tele cope bears a \ ery small 
proportion to the weight of the polar xxis and that m my opinion is 
the reason why it is steady I am speal mg merely by guess but I 
should think the weight of the telescope is probably not more than 
ybjth the weight of the polar axis On this point and I thml it a 
very important one precise information could easily be obtained 
I he equatorial here is on the English plan and is I believe the 
largest instrument of the land It is not perfectly steady and I am 
sure it would not work satisfactorily m the open air Ihe speculum 
is 18 inches aperture and 10 feet focus the polar axis is 14 feet 
long and 3 ] feet largest diameter made of wood like a cask The 
staves are very stiong and were impregnated with sulphate of cop 
per then baked and closely hooped After hooping the whole 
was baked and the hoops re driven The ends are oi oak m alter 
nate layers 12 inches thick glued and bolted together to which the 
staves are attached by thirty dozen of screws aided by glue Ihe 
whole was covered with a cement of bees wax resin whiting and 
spirit of tui pen tine to protect it from hygrometnc action Ihe tube 
of the declination axis is contained in a coppei pipe which makes 
air tight joints with the polar axis so that damp an is excluded 
The polar axis was turned to receive its fittings and so well has it 
kept its figuie that it now runs as true m its bearings as it ever did 
Its stiffness is «o gieat that a small telescope magnifying about 
fifteen times, having been fixed to one extremity and looking at a 
fine m nk fixed at the other extremity (so as to test flexuie) when the 
polar axis with its full load was turned round 180° the flexure ^as 
imperceptible With thi a great strength however the torsion is suf 
ficient to produce consideiable unsteadiness m right ascension m 
handling the instrument Ihe declination axis on the other hand 
is but 3-J inches thick at the bearing close to the telescope and yet 
no instrument can be freer from tremor m decimation In the one 
case the telescope is 7 feet from each bearing and m spite of enor 
mous strength we have toision and tremor m the other case it is 
scarcely 3 inches md theic is no perceptible tremoi or torsion 
though the axis is comp iralively feeble The weight of the telescope 
m ly be to the weight of the pol ir axis as about 1 to 4 In Mr 
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Nasmyth s mounting the telescope can scarcely be less than 12 feet 
from each bearing and m my opinion nothing but enormous mass 
can prevent tor ion and so much unsteadiness as will rendei the 
instrument of little value m the open air It will be necessuy to 
form at lea t ome rude conception of what the mass should be 
unfortunately m these motions we cannot afely trust to mere dyna 
mical considerations there is much which is very obscure and w e 
mu«t as it v ere feel our way As the size of instrument mci eases 
the proportionate strength of materials diminishes it would not 
therefore be safe to infer that a polar axis sixteen times heavier than 
the telescope would be sufficient There may howevei be an ex 
cess of strength m the Liverpool polar axis and probably this ques 
tion might be tested by loading the telescope if the telescope is 
strong enough to bear this rough treatment without in] my Sup 
po e the same proportions as the Liverpool equatorial should be con 
sidered afe which I have assumed to be as 1 16 rougnly speaking 
the weight of the telescope may be somewhat as follows — 

Tons 

Speculum l-g- 

Box and levers % 

Tube 4 

6 

16 

96 tons weight of polar axis 

This at £20 per ton including patterns and millwnghts woik 
would be £1920 as the cost of the polar axis The brass cucle and 
clock would I should thml be at least £200 or £300 more the 
tube and fittings perhaps £500 and the two specula £1000 JLht 
polishing machinery with a one horse steam engine to drive it would 
cost perhaps £300 

£1920 

300 

oOO 

1000 

300 


£4020 

I here should be an unusually large mugm for contingency so 
that I thmk it would be carcely safe to estimate the cost at less 
than £6000 

Were it determined to execute such an instrument it would be 
highly desirable that a good working model furnished with an ex, 
cellent telescope should be made pre\iou<ly and thoioughly tested 
The telescope itself should also m my opinion be put up near the 
maker m a temporal} way and well tried at teal work before it 
was sent out In the eient of failuie the tube would answer for an 
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altitude and azimuth mounting An mstiument mounted like my 
three feet telescope w ould co&t I think about one half The equa 
tonal mounting if leally successful is so much better than mjr plain 
stand that if he Government could be prevailed upon to incur the 
expen°e the experiment certainly ought to be tried I have just re 
ceived Mr Smyth s ingenious plan for mounting a large telescope 
equatonally but have not con idered it with the attention it deserves 
I tear the co c t would be enormous and I scarcely think the mass 
could be s ifeny made materially less than m Nasmyth s I he distance 
between the pivots of the polar axis and the point to which the 
driving force would be applied is so considerable that there would be 
a strain which the form would not be well calculated to resist and 
where there is much torsion I fear it would be difficult to control the 
tremois to which it gives rise Should the Messrs Maudsley be 
disposed to undertake the instrument Mr De la Rue could I am sure 
assist them m the polishing and when in. I ondon I should of course 
be very happy to afford them any information m my powei Ex 
treme pie sure of business of different kinds has prevented me fiom 
writing to vou as soon as I intended I should have been glad to 
try the experiment ’whether the movements of the observer placed 
as pioposed by Mr Nasmyth would be likely to disturb the mstru 
menl but the weather has tendered it impossible 

(Signed) Ros*e 


Postscript 

I omitted to add to my letter of yesterday that I thml the German 
mounting is prefeiable to Nasmyth s and to every other which has 
been suggested It has its disadvantages its small circles being ob 
jectionable still looking to the two great questions steadiness and 
expense I think it has greatly the ad\antage I think it would be 
safer to speak with confidence about it than any other I have not 
seen Mr Cooper s but I believe from what I have heard it is per 
fectly steady and the telescope is unusually heavy for its length 
and apeiture It is used m the open air with however some shelter 
fiom a ’wall Mr Coopers is the German mounting and I thinl 
it might in some measure be taken as a laige working model 

Very truly &c 

Rossf 


Sir D Biewste ? to Mr Weld 

St I conard 8 College St Andiews Dec 20th IS >2 

Dear Sir 

I may mention to you what I thought it right to state to Lord 
Wrottesley that when I was on a visit to Lord John Russell list 
autumn I was describing to him. Lord Ro^se s great telescope he 
of his own accord said Would it not be a right thing to send a 
large telescope to a southern climate I replied Certainly 
but your Lordship would not give us money to do it and I added 
that I felt the disappointment particulaily as I was President of 
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tion of photographical processes to picturing the field of view This 
is a method too which it is of the highest importance to intioduce 
and which though at present applicable to but a limited lange of 
object® will without doubt be continually unaergomg important ex 

The very strict requirements of this latter mode of procuring re 
suits would seem to oblige us to adopt the parallactic form of mount 
ing with clock work motion In pnnciple nothing cm be setter 
and m practice it has proied m various instances all that could be 
wished Still it is apprehended that there would be great difficulty 
in applying it to «o heavy an mstiument as a 4 foot speculum 

On lool ing around we certainly find that no equatorial mounting 
strong enough for such a leflector has yet appeared but that is no 
proof that it is impossible Often by discovering errors of principle 
in the older constructions 01 by employing staffer materials an 
greater mass has the principle been found capable of extension to 
larger sizes And the recent immense advances m the manufacture 
and the employment of both cast and wrought iron may be tal en 
as an assurance that a far more powerful paiallactic instrument miy 
now be produced than has ever yet been seen and I will enclose a 
plan of my own by which I have strong hopes that a mounting of 
almost any size and strength could be formed 

The site for the Observatory — In addition to all the facilities tor 
producing good observations afforded by the space penetrating 
power of a telescope, as well as by the style ot its mounting muci 
must always depend on the latitude of the station selected and 
more still on its elevation above the level of the sea 

This arises mainly from the disturbing effects always present m 
a greater or less degree of the atmosphere increasing too with the 
aperture of the telescope as well as with the magnifying power em 
ployed But by simply mounting up 1000 feet above the lei el of 
the sea the quantity of the atmospheic to be looked through in a 
zenith observation will be diminished by so large a portion as 5Ty th 


of the whole „ _ „ . , _ 

Thus there were easily obseived with Bradley s zenith sector on 
the Cape Mountains (2000-o000 feet high) certain small stars ot 
which nothing could afterwards be made at the Cape Obseivatoiy 
while with larger stars seen at both station the mount un obsci 
vations were more accordant and in so far better thin the otheis 
owing apparently to the momentary fluctuations of icfi action dc 
creasing m proportion to the r irity of the air , 

Elevation is also of import mce in raising the observer above the 
mechanical impurities of the atmospheie such as fine dust, smoke 
and the vaporized particles of solid bodies well known under the 
familiar term of motes in the sunbeam These rather than the 
gaseous constituents are what produce the general diffusion of light 
over the ky impeding photogiaphic action and if abundant (ac 
cording to the experience of a friend m South Africa) preventing the 
attainment of the highest polish on specula 

If completely immused in this dust we are not conscious of the 
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extent of its effect but on rising up the side of a mountain even on 
reputedly clear days we then plainly see the impure medium below 
All object within its leach are then observed to have their edges 
indistinct and thin the dark and bright parts confused togethei 
while the sharpness of the outlines the pungency of the light md 
the transparency of the shadows of anything above its range foim 
a most striking contrast 

When a star by night or a heliotrope by day was seen through 
this dusty matter at the Cape it w as invariably blurred into a dif 
fuse sort of nebula and the pace penetiating power of its light was 
greatly diminished while nebulae proper weie lendered invisible 
And it the medium was of more than oidmary density it was found 
to prevent even the laigest heliotropes being seen at short distances 
though their light would otherwise penetrate with facility through 
far darker vapour when of the watery kmd and thiough actual ram 
neither of which seem to have any piejudicial effect on definition 
indeed the only good observing nights at the Cape were when dew 
was falling 

From the very geneial distribution of this finely divided mattei the 
lowest stratum of the atmosphere for a thickness of about 5000 feet 
on the a\ erage may be regarded as a dry and du t bearing region 
abo\e which commences a moist and cloud bearing one and rises to 
a greater height than has yet been reached by man From the 
result of tw o years experience on the S African mountains both a 
daily and an annual variation m quantity are manifested the dust 
being moie abundant m the afternoon than in the forenoon and in 
the autumn than in the spring 01 m much the same ratio m which 
photographers experience a retardation of the chemical action of the 
solar rays owing very probably to the yellowish colour transmitted 
by the particles 


They appear moreover to be confined as to their range of altitude 
m the summei to 3000 feet while m the winter they often rise 
above /000 feet— an effect Professor Stokes has suggested of the 
viscidity of the gases composing the atmosphere and beann & the 
particles of matter combined with the effect of heat on that quality 
from this partial sinking of the dust m summer there results, a 
concentration of it near the surface of the earth m proportion to tht 
warmth of the country and the season Hence peihaps the remaik 
able fact that the chemical action of the sun s rays 1 much weakei 
there notwithstanding the superabundance of light than it is in the 
temperate and le s illumined zone Ihis circumstance while it in 
crea es our difficulties at the level of the sea relieves us of them 
more and moie completely on elevated situations mpropoition as the 
^ WhlCh con J omed t0 the more beaiable temperatme 

^^n^?. P ° mtB / Ut u hG f mnt *Z e of employing an elevated 
situation m the tropics for the observation of nebula? 

Ut the three plans already mentioned at the Committee vi/ 

Cape Town m lat S 040 

Sidney 34 

Hobartow n 4 ; 
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none suit the above conditions very w ell either as regards latitude 
or elevation for they are none of them sensibly elevated above the 
level of the sea and it would be neces ary at least to abandon the 
towns and seek more appropnate sites in the adjoining country 

But even with this modification nothing \ ery favourable can be 
elicited for at the Cape the best position afforded is the Khamisberg 
with an inhabited summit 5000 feet high But it is a’lnost inaccess 
lbly beyond broad difficult tracts of deseit land and is almost 
entirely deficient of building materials and labourers Australia is 
put out of the competition by the effects of the gold discoieiy and 
m Van Diemen s Land though some circumstances are more favoui 
able as the abundance of wood of convict libour and of good 
public roads yet the highest available table land there seems to be 
not much more than 2000 feet high 

It theiefore the utmost advantage is to be taken of natural circum 
stances to second the optical power of the telescope recourse must 
be had to other countries and of all in the Southern hemisphere 
the elevated plains of the Andes would appeal to bo the most favoui 
able and might be adopted but for political difficulties Those 
however would foitunately offer no bar to employing the now Sana 
tonum of Ceylon wheio the height of at least 6000 feet could he 
gained 

Something might thus be lost on the three fust stations as regards 
latitude for Southern objects but much would be gamed in altitude 
and if photography is to be applied to the registiation of telescopic 
phenomena eveiy othei consideiation should give way before this 
most impoitant one of elevation of site uid for this reason 

I he atmosphere is never in so perfect a state that a highly mag 
mfied image m a telescope appeals perfectly quiescent it is always 
fluctuating moi e or less with a variety of motions and alterations of 
shape In ordinal y observing the eye follows all these movements 
and is able to icquue the same exact idea of the star is it may of the 
masts and rigging of a ves el tint is slowly heaving at sea though 
such motion during the foimation of a camera photograph would 
preient anything appe irmg beyond a bluned mass ir the mean posi 
tion of the hull for the time As manv of the optical tremors too of 
the atmosj here aie so rapid as to be repeated many times in a second 
no impiovement in photographical processes shoit of perfect in 
stantmeity can lemove this serious practical difficulty And the 
only mode by which we can at least dimmish Lt is by decreasing 
thiou to h elevation of site the quantity of the atmosphere through 
which wc lool 

Fhe 'publication of the results — Ihc establishment of any observa 
tory by Government being for the benefit of science at large the 
speedy publication of the observations at stated intervals with all 
the needful calcul itions and reductions should be considered as an 
absolute requirement and more particulaily is it the case in the 
mst mce now contempt ited is it would form the least exceptionable 
and perhaps the only possible substitute for visitation and 
supei vision 
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The numerical results might indeed be sent home from abroad 
and be printed by deputy but this cannot be done with the draw 
mgs which will necessarily form a large part of the results and 
no one but the artist himself can efficiently revise an engraving after 
one of his own drawings 

Either therefore the astronomer must come to England occasion 
ally and see his works through the pi ess or he must have the 
engraver with him at the observatory and the plate printer too for 
there is no good engraving to be performed without frequent proofs 
being pulled m the course of the work and as sufficiently good 
engravers and printers do not exist at present m the Southern hemi 
sphere they would have to be sent out expressly for this purpose 

In place of engraving we may however now take advantage of 
the improved photography of the present aay on glass plates as a 
method of multiplying drawings with abundant accuiacy and suffi 
cient artistical perfection 

Photography may be dearer than mechanical printing but con 
sidering that only a limited number of copies w ill be required and 
that the whole expense of engraving will be saved it may be found 
a saving on the whole 

I remain 

Your ever &c 

C Piazzi Smyth 

Capt W H Smyth RN FRS 


Applndix 

Note on a Method of Constructing an Equator lal Mounting for a lai ge 
Reflector By C Piazzi Smyth 

When the focal length of the telescope is short the stand should be 
of cast metal and ought to be placed under a revolving roof But 
if a greater length be decided on the dome mav be dispensed with 
for according to the experience of Lord Rosse the wind does not 
shake the larger of Ins scveial telescopes in a more rapid proportion 
than the surface probably on account of the weight increasing with 
their size 

The observer himself however should be protected from the 
weather as no accurate measurements can be taken by an} one ex 
posed immediately to the tempestuous gales which blow with clear 
skies at the Cape and other places m similar latitudes The tele 
scope tube moreover should be fastened at both ends as m the alti 
tude and azimuth stands at Birr Castle so that the wind may have no 
leverage over the fixings 

Then by adopting a construction of wrought iron plates to be put 
together on the spot with led hot rrvets as m the ca e of the Bn 
tannia tubular bridge a parallactic mounting for a telescope of any 
size say 100 feet long may be made m the following manner and 
with the full preservation of all the above mentioned conditions 

1st Let the fundamental portion of the polai axis be a wheel 
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100 feet m dnmeter with a very strong hollow rim made of plate 
iron 1 inch thicl with radial stops and 7 feet broad by 1 5 deep (in 
the plane of the wheel) Foui strong spol es made also of wrought 
plates to carry a cast and turned ring 10 leet m diameter as the 
nave of this wheel which will be also employed as the decimation 
circle The polar axis pivot* to be tubular 3 feet in diameter and 
to be fastened on the nm of the wheel by broad bases the whole 
being bound together by tires of malleable iron put on red hot 
2nd To strengthen the above laterally as well as to afford the 
means for clamping and giving c low motion m right ascension let 
there be fixed to the back of it an equntonal semicircle of the 
same tubular construction and with the same radius and let the 
driving clock act upon its periphery 

3rd For further strength m inclined positions let there be two 
six hour quadrants connecting the middle of the equatorial semi 
circle with the rim of the decimation wheel at the polar axis pivot 
points 

4th The decimation axis to be a conical tube 3 feet m dinmetei 
at one end and 10 feet at the other witn a broad outward flange m 
addition and long enough to reach from the outward face of the de 
clmation circle through the whole structure to the junction of the 
equatorial semicircle and the six hour quadrants there to be held m 
by a poweiful screw 

5th I he telescope tube to be double and of 1 mch wiought iron 
plate with longitudinal nbs riveted between 

6th This cylindrical tube to be enclosed within a prismoidal one 
by one whose fl it surfaces may be attached to the flange of the de 
clmation axis The angular coiners of the outer tube to be fitted at 
short intervals m its length with stops so arranged with large 
central apertures as to form enclosed ladders whereby the observer 
may climb up from the speculum end of the telescope to the eye 
piece end Iheie the prismoidil tube maybe expanded into a small 
room which will scieen the observer from the weather and may be 
so ventilated up one side of the casing between the tube® and down 
the othei that no heated air shall pass ovei the mouth of the tele 
scope 

7th The face of the decimation circle will bear graduated arcs of 
turned metxl for pointing the telescope by and a rack edge to be 
woil ed in by a pmion which maybe turned for the observing room 
to give motion m declin ition 

8th An ire of turned mctil with a toothed edge is also to be 
fastened to the rim of the equatorial semicircle foi the driving clock 
to act upon and this being elevated on a pier to the level of the 
centre of the polar axis and placed east or west so as to act at six 
hours distance from the meridian allows of an uninterrupted motion 
in every dneetion 

I his new form of cquatonal will thus be firm and stiff in every 
direction its long polax axis and small terminal pivot® at either end 
will cnsuie gre it truth of movement m light ascension The dnvmg 
clock will act with case on so laige an hour cncle who*e pi me too 
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passing through the bearing centie of the telescope reduces the 
length of the polar axis affected by torsion to a zero The tele 
scope moreover is clamped at both ends and to as firm a declma 
tion circle as could be desired while the protection and secuntj 
gnen to the observer with the power of directing hi* m trument 
without descending from his post the ease and certainty of setting 
to the faintest object and the command of the whole sky unmter 
rupted by any mechanical difficulties of reversal on passing the men 
dian or otherwise rendei this parallactic mounting is convenient 
for use as it is safe and trustworthy on account of its strength and 
it* composition wholly of metal 


Mi Any to Mr Bell 

^ 0 rojal Observatory Gieenwich 

.Dear Sir December 24th 18o2 

Since the meeting of the Southern Tele cope Committee I have 
repeatedly considered the subject of equatorial mounting of the 
telescope And I think the probability of this being made practi 
cable and efficient is so great that I trust that the Committee may 
be induced to suspend any po ltive decision until they shall have 
discus ed special plans 

I hope to be able to prepare a model in time for exhibition to the 
Committee meantime I may explain that the principles which I 
propose to adopt are the following (of which the first and second 
have been long entertained by me as necessary for the afe and con 
vement u e of a large reflector) 

1 1 he mounting as regards the =uppoit of weight of the tele 
scope and the keeping of the same edge of the speculum always at 
the bottom is to be stuctly that of an altitude and azimuth instru 
ment 

2 An equatorial constiuction is to be used not for supporting 

any part of the w eight but for guiding the telescope ° 

3 lhis is to be o connected with clock work that the telescope 
will move truly m hour angle without requiring any adjustment of 
the clock work for different polar distances 

4 The eye piece and micrometer woik me to lecene a motion 
exactly corresponding to the rotation of the meridian a* *een m an 
altitude and azimuth instrument so that the micrc meter wire once 
placed to make a certain angle to the meridian will remmn mal me 
the same angle with the meridian 

Believe me deal Sir 

Faithfully yours 

("t R A Tt? V 

Thomas Bell Esq 

Secretary of the Southern Telescope Committee 
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Dr Robinson to the harl of Rosse 


Observatory December 28tli 1852 


My dear Lord 

Colonel Sabine has sent me Mr Nasmyth s letter on the subject of 
the southern leflector and youi lemarl s on it 

If I comprehend Mr N s drawing rightly his polar axis consists 
of two paiallel frames united at top and bottom by two transverse 
pieces between which the telescope is suspended There °eems no 
provision for seeing any part of the sky near the pole and I think 
the axis would be peculiarly liable to toision The idea of turning 
the whole telescope round it 9 axis involves I think some difficulty 
It must be provided with two systems of rollers which under the 
open air may not always act well and it may peihaps be easier to 
mal t the small speculum and eye piece revolve 

I quite agree with Mr N m wishing not to shoiten the focus 
beyond your pioportion of 9 diameters I have succeeded very well 
(15 inches) in 7 2 but with far gi eater difficulty than with 9 In 
deed even when the process failed so fai th it the whole aperture 
was not good the proportional part of it was mostly excellent I 
hope therefoie that the 4 foot may not be attempted with less focus 
than 36 feet 

I enclose you a tiacing (which return when you have lool ed at it) 
of two schemes which were discussed by Gxubb and myself m refer 
ence to the southern reflector some years since In that maiked R 
I proposed to make the speculum box itself the decimation axis pio 
viding it with journils and a cncle and to have 1 liort and massive 
polar axis I he tube above the box was to be merely an open ske 
leton framed so a* to be stiff enough to support the ocul 11 part and 
small mirror 1 his would bring the centi c of gravity very near the 
speculum Giubb did not like this and suggested anothei m irked 
G The polar axis here has its upper bearing about 6 feet diameter 
but is cut at top <50 as to let the tube piss in for rcachm b the pole 
This would a little weal en the axis tlieic but from its great dia 
meter the stiength would be abundint It would ilso mtcifere 
with the motion of the instrument at moie than five hours fiom the 
meridian 


I think none can gams xy your 1 email s as to the advantage of an 
equator 11 I movement W 01 I such as we contemplate is f militated 
ilmost beyond estimation when the object to be driwn is kept im 
moveable m a gn en part of the held ind the fatigue of lgnallmg 
or Shouting to the assistants when the movement is by hand absorbs 
no small portion of the observer s poweis 

And I think your preference of the German form over the 
English admits of as little dispute that one of the latter form 
may be steady if an enoi mous mass be given to its moving parts is 
obvious but it must be remembered that such mass increases most 
materially the difficulty of using it and that the increased friction 
must cause great additional strain on the moving parts It is pio 
bable that the metal of the Liverpool mounting if applied m a way 


14 


similar to Mr Cooper s instiument would cairy a tin ee feet lefiectoi 
I ha\e been told it weighs si\ tonb Now the weight of Mr Coopei s 
is — 


Cwt 

The equatorial part 25 95 

lube object glass eye tube 9 12 

Counterpoise 12 42 


Ot the fust the polar axis is about 18 cwt or twice the weight of 
the telescope Now I have been familiar with this instrument s 
working during many years it i<* very easily moved and perfectly 
steady The shelter of the lower half of its tube by the surrounding 
wall m my opinion rather increases the power of the wind on the 
upper part to shake as its pressure is unbalanced In the case of a 
i effector the influence of the wind would be much lessened by mal mg 
its tube a skeleton and I think that instead of the counterpoise there 
might be put at the other end of the axis an apparatus for sup 
porting the observer He should he counterpoi ed o that the fiame 
could be lowered to get him into his chair then raised and clamped 
m his place Mr Cooper s equatorial cost 1 think about £400 

The Germans themselves are quite satisfied with Reichenbach s 
constiuction and that of Munich is I know used m the open air 
Their polar axes are solid and made of steel but it is certainly better 
to throw the material into a tube Short bearings seem to be the 
secret it is scarcely possible to make a stronger axis than that of 
your equatorial but the length makes it twist Need a polar axis 
be longer than the mandrel of a lathe * I forgot to mention that 
Grubb is getting ready two equatonals for the Dublin Exhibition 
one a model of that noticed above with a 15 inch reflector the 
other an improvement of Mr Cooper s, with an 8 inch achromatic of 
his own grinding I will leport to you or perhaps try them with 
you 

T R Robinson 

The Earl of Rosse 


PS Of course anything from Airy mu=<t be considered but I don t 
expect much improvement on the equatorial Before I had my 
equatorial mounting for the reflector, I found that with the old 9 inch 
Herschel which I found here and its rickety stand I could take no 
measures with the micrometer and in 1830 1 made an alteration 
which may possibly he what Airy is devising The telescope was 
set on a circle revolving on balls by a joint something like your 6 feet 
one and was counterpoised But the horizontal <dide of Herschel s 
stand was connected with a circle by means of which it could be m 
dined to the angle of position and clamped theie Ihis angle was 
got by a table of double entry of which the arguments were the 
azimuth and altitude, both given by the instrument The slide 
screw gave the movement it acted very fairly as a substitute foi 
the length of the rack about 30 minutes at the equator but as you 
may suppose I was not sorry to get a true equatorial I re illy do 
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not see any msupeiable difficulty about the mounting A common 
turn table with it*, edge on rollers would beai forty tons and there 
would be no great trouble m setting strong standards on it to carry 
the tube Remember that one does not want the delicacy of a men 
dian circle here only motion 


Mi Nasmyth to the hail of Ross c 

Bndgewatei Roundly Patncroft near Manchestei 
My Lord December 30th 1852 

Having made out a moxe careful drawing* of what appears to me 
would be the most suitable construction for the proposed 4 foot re 
Hector I take the liberty to send it you as it may so far tend to 
establish the best arrangement for such an instrument 

I am very fain to have it mounted equatorially, as there are such 
vast advantages in that construction for the steady observation of 
any selected object of which it may be desnable to mal e careful 
drawings and as when once the instrument was set upon the object 
m question the clock woik apparatus would do the rest Ihe clock 
would require to be of very considerable power but I see no diffi 
culty on that head Bv having suitable means where oy the assistant 
could cause the tube to i evolve m the square frame cage the eye 
piece can be kept horizontal at all times which would also be equally 
advantageous for the easy set of the metal on its under edge bed 
The jointed cell for the metal is a very handy arrangement whether 
for opening the clock for sliding in the disc of zinc is the protector 
or for the easy removal of the cell and metal by trucl and railway to 
the polisher when it is required A truck with an elevating top 
would do this very handily The three elevating screlvs would be 
found very handy m getting the cell mto connection with the joint 
on the tube the trucl might be so arranged as to run dnect into 
the polishing machine and so avoid all the risk and tiouble of trans 
fernng the cell from it to the machine 1 he tube would require a 
chain to retain its position when the counterpoise action of the cell 
and metal was removed Pi ay excuse this very hasty lettei md 
believe me I am 

Yours most lcspectfully 

To the Right Iionomable James Nasmyhi 

The Earl of Rosse 


Mi Lassell to Mr Bell 

Valletta December 30tli 1852 

Dear Sir 

I was picpanng some leply to the circular of the Southern tele- 
scope Committee dated the 1st instant which has been forwarded 
to me heie when I leoeived youi second circular of the 15th instant 
* Maj be seen it the Royal Society b Apartments 
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It appears to me that the question now weirs quite a new aspect 
and it will be foi the Committee to determine whether they will carry 
out their original purpose of erecting an eminently large telescope 
in the southern hemisphere with every appliance which their united 
wisdom can «ecure — or whether they w ill as a preliminary step elect 
an observer and commit to him the conduct arrangement and cany 
mg out of the whole affair 

Concluding that they will adopt the former resolution rather than 
consign so gieat an undertaking to any single individual however 
able and accomplished I yet ee all but insuperable difficulties m 
adequately realizing so grand a scheme 

If there were any manufactoiy m the world which could furnish 
completely mounted a 30 inch object glass of similar quality to the 
15 inch Munich glasse I hould say the be«t thing would be to 
give the older at once But as that is not the case the proposed 
reflector of 4 feet diameter is the be^t that can be chosen (m my 
judgement) though I would rather not shorten the focus beyond 
35 feet conceiving it to be difficult to get the figure otherwise 
good quite up to the edge and it seems to me unwise to incur all 
the difficulties of a colossal telescope and then be obliged to cut 
down its dimensions 

I know something of the efficiency of a 2 foot reflector when 
brought up (I believe) extremely near to perfection m its figure and 
furnished with a convenient and steady equatorial mounting driven 
by clock work It would not be worth while for the Committee to 
erect a telescope which should not be at least m comparative effi 
cienc} to this as two to one and an order to render the 4 foot equal 
to this it must have the same conveniences of mounting foi any 
deficiency m this respect will really have the effect of a reduction 
of the ‘uze and power of the telescope I have seen a si etch of a 
plan of equatorial mounting by my friend Mr Nasmyth which is 
simple and well calculated for such a latitude as the Crpe but I 
think it would never do to suspend the observer from the eye piece 
foi the slightest motion of his body such as the extension of his 
arms to adjust the focus alter the polar distance or turn the micro 
metei head — even his very pulsation would be so communicated to 
the tele cope as to be visible in the image with the high powers 
proportioned to such a telescope Besides a \eiy moderite breeze 
would equally pi event delicate observations and therefore the tele 
scope must have a revolving roof foi protection from the wind and 
affoidmg a status for the observer By placing the instrument a 
little out of the centie 50 feet might do for the diameter of such a 
dome and the few degrees of sky near the zenith thus sacrificed 
might be lecovered by a shutter only to be used on lequnement 
which would extend the opening ovci the centre of the telescope 
when vertical From the experience I have had m the consti action 
of domes 15 and 30 feet m diameter I am satisfied that the same 
principle of constiuction might be extended to 50 feet and that no 
ver> formid ible difficulty would present itself here 

The mounting and applic ition of dnung motion would be lcuhly 
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executed by estimate according to plan by any of our more mtei 
ligent engineers without any serious obstacle 

But the casting grinding polishing and supporting of the great 
speculum constitute the grand problem the solution of which it is 
not easy to see For the successful accomplishment of the most 
essential pait of the work there must be perfect unity of design and 
execution and therefore it must m my opinion be executed entirely 
under the direction of a single individual who will nevertheless be 
able to avail himself of any suggestions of others which he may 
deem judicious I will mention some of the requirements which I 
think demand this condition Iwo specula must be cast 4 feet in 
diameter and not much less than 6 inches thick each weighing there 
fore about 3500 lbs and supposing the difficulties of casting and 
grinding got over without accident there comes the greater difficulty 
of polishing and bringing up to the requisite accuracy of figure and 
most especially of defining power For this I would submit no one 
is competent w ho has not had considerable experience in the art 
itself the cleverest engineer would be here at fault and indeed it 
is a process which has so raiely been attempted on a large scale 
that I think it w ould not be easy for those best acquainted with the 
subject to say when the greatest piacticable amount of perfection 
was obtained It is obvious that some machine must be used and 

that in all probability repeated polishings and trials must take place 

before the required accuracy of figure and defining power can be 
combined in their highest degree Both specula therefore must be 
figured and polished m the first instance examined and the worst 
of them taken again to the polisher For this examination with 
sufficient advantage the entire mounting of the telescope must have 
been previously erected m fact the whole telescope dome and 
clock work and all must be erected completely on the place of ope 
ration just as it would have to bem the place of its ultimate destiny 
before a satisfactoiy final result can be secured 

Another formidible difficulty I hare yet to mention— the sure 
support of the speculum to prevent its bending and secure its uni 
form action in all positions In addition to the system of levels on 
which the speculum is to be ground and polished and which secui es 
this condition when horizontal another system similar or equally 
efficient with that I have described m the British Association Memoirs 
for 1850 must be applied to come into action as the telescope 
is depressed from the zenith and prevent the speculum cringing 
down as it is turned on edge Without this latter apparatus the 
image of a bright star gives indisputable evidence of the speculum 
taking an oval form fiom the impossibility of bringing the rays from 
the ends of two diameters of the surface of the speculum at right 
angles to each other — to focus at once Hence the intolerable an 
noyance which I am accustomed to call crossing visible enough 
(if the metal otherwise define well) on Jupiter or Saturn as well as 
°n fixed stars 1 o apply this apparatus conveniently the specula 
should have either a number of blocks or indentures cast on the 

B 
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back the latter would be best in order not to interfere with the 
smooth grinding of the back which would be desirable 

Supposing then the telescope at last erected complete contiguous 
to the site of the workshop and pronounced perfect would there not 
be some compunction at taking it down before some experiment of 
its magnificent powers on the heavenly bodies should be made 
However letting that pass and looking to its ultimate object and 
destination I don t see who is to manipulate with such a telescope 
but the maker I believe that hitherto no very large reflector has 
done any good service but in the hands of the artist who constructed 
it At least if there were an astronomer par excellence to conduct 
the observations the maker must accompany him and, I should say 
take out the polishing machine and apparatus for lenewmg the *ur 
face in case of accident or deterioration of the lustre by exposuie 

William Lassfll 

To Thomas Bell Fsq 
Secretary of the Royal Society §c 

P S — The suggestion of a great altitude for the site is good 
Perhaps Quito would do but how is the telescope to be got there ? 


Sir J W Lubbock, Ba ? t to M? Bell 

March 12th 18o3 

My dear Sir, 

As I am requested so to do I offei the following remarks with 
very great diffidence not having had any experience either m mal mg 
or using large instruments Besides almost every point is so ibly 
handled m various letter* from members of the Committee that the 
subject is pretty well exhausted There are how ever one or two 
which have not been noticed 

1 Surely the Government will never authorize the establishment 
of a great national observatory at Quito or any point not m our own 
territory If then Australia is also out of the question by reason of 
the abnormal state of that colony we ha\ e only the Cape to consider 
and so that point would be disposed of 

9 Mr Smyth attaches great importance to elev ition this I can 
quite appreciate but the elevation which he contemplxtcs will I 
think never be reached without disadvantages which will outweigh 
the benefit and there are two other conditions I should consider is 
essential — 

1 The non contiguity of the sea oi of much standing water 

2 Ihe non contiguity of any manufactory or luge town 

I confess the impression made upon me after attentively reading 
all the letters and especially Mr Lassell s is that it will be impos 
sible to carry out the plan with a reflecting telescope (I mean of 
4 feet diametei) secondly that it must be equatorially mounted and 
sheltei ed by a dome thirdly that if it cm be done on the m ig 
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nificent scale apparently contemplated by the Committee we had 
better begin by haying it in the northern hemisphere first 

I apprehend (but perhaps I may here be m eiror) there is plenty 
of work at the Cape for an instrument of such comparatively mfe 
nor power as the Cambridge (America) telescope and up to this 
point the erection of an observatory would present no m urmountable 
difficulties 

In Mr Nasmyth s mounting, m addition to the other difficulties 
noticed m the letters the chair of the observer would act at such a 
mechanical advantage that I suppose it might affect the tube but 
perhaps it is thought that a slight strain on the tube would not be 
injurious to the observation 

I am dear Sir 

Yours faithfully 

Thomas Bell Fsq J w Lubbock 


Sir John Herschel , Bart to Mr Bell 
My dear Sir 

I am very sorry to have 1 ept the papers relating to the telescope 
proposed to be established in the °outhern hemisphere for the obsei 
vation of nebulas much longer than I could have contemplated but 
m truth I have been so much engaged of late that I have found all 
consecutive thought on the subject impossible and can now only 
give what has occurred to me on their perusal m a very uncon 
nected form 

I must how ever preface my observations with a distinct state 
ment that I am by no means sanguine as to the success of the pro 
ject< — I mean as to the attainment of results at all commensurate in 
scientific importance with the imposing character of the undertaking 
as a national one and the very large outlay of the public money 
which it will call foi It is by no means therefore as an advocate 
for the measure (on which in in earlier stage of its progress I 
have expiessed m> opinion moie at large) that I have assented to 
my name being placed on this Committee but that I may not be 
considered as disposed to withhold (should the project be persevered 
m) such slender information and practical suggestions as my expe 
nence in observations with huge reflectors directed to this object 
may enable me to offer as to the kind of instrument and the mode of 
observation best suited to the purpose It seems above all things 
necessary that before proceeding a step m the affair its movers 
should have before them a ^ ery clear perception of the sort of mstru 
ment required and its adaptation to the work m hand 

I here are only two constructions specially indicated m the papers 
which have come into my hands— those of Mr Nasmyth and of 
Mr bmyth Xo the foimer of these it appears to me that there 
exist serious objections as follows — 

1 I he polar axis (the mounting being equatorial) as exhibited m 
the figures however well trussed cannot but have some degtee of 

b 2 
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spring perpendicular to its length which will ensure tremor when 
ever there is any wind or any movement of the ohserx er m his box 
Although the telescope is supported on its centre of gravity yet 
Owing to the different lengths of its two portions on either side of 
the point of support and the very different disposal of the weights 
the propagation of such tremors through them cannot be synchronous 
and must therefore result m momentary flexures to and fro of the 
tube giving rise to oscillations m the line of colhmation and con 
sequent tremulous apparent movement of the image 

2 Such a frame as that of the polar axis divided down its whole 
length and that length a consideiable one cannot but be liable to 
torsion since, however well the sides may be trussed they will ulti 
mately act as two flit ribands I he effect of such torsion is con 
veyed entire upo* 4 the line of colhmation and is the upper and 
longer portion of the tube will be much more exposed to wind than 
the lower and shorter I should expect the tiemors so produced to be 
exceedingly obnoxious TLhe hold of the wind on such an appaiatus 
totally unsupported except on the centre of gravity will be most 
formidable 

3 As the instrument deflects out of the meridian the observer 
will have to look to the security of his position and to work a 
mechanism to keep his box vertical It does not appear by what 
mechanism this is to be peiformed The mere weight of the obsei vei 
and box will not do it, and if they could they must overdo it and 
fall beneath the tube I can imagine none free from objection and 
the line of colhmation w ill be kept m a constant state of unstc idi 
ness and derangement from tin* cause which may carry it out of the 
reach of small corrections 

4 The observer will have to balance himself in his box before 
elevation into the air by adding or subtracting counterpoises He 
is insulated aloft at an elevation from which he cannot descend 
without the aid of an assistant at whose mercy he is md who may 
be negligent or sleepy His position would certainly not be an cn 
viable one 

5 I he speculum and its supporting frame hang on a chain by an 
oblique pull on the edge being sustained also by a hinge below I 
can imagine nothing moie objectionable An enormous power miny 
times the weight of the mirror, would be lequncd to be applied to 
this chain to keep the mirror frame tight home as screw work 
would do 

I am haidly engineer enough to criticise Mi Smyth s gigantesque 
construction of a 100 feet equatorially mounted reflector of nvitcd 
iron plates which might perhaps hive that sort of stability which 
any vast aggregation of materials may possess under moderitc 
winds though from the extent of suiface exposed to such gusts as 
prevail at the Cape I should not be very confident even m this 
respect But theie are several points which may be mentioned is 
objectionable about it 

1st Iliac is no provision in it for keeping one side of the mirror 
always uppermost md the observer m a vertical position Such an 
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adjustment is es ential and I believe can only be adequately secured 
by the altitude and azimuth movement 

2nd Mr Smyth consideis it sufficient to destroy the evils of 
heated air that the chamber at the mouth of the tube should be duly 
ventilated to keep the personal heat of the observer from passing 
acioss it and as legirds the rest of the tube he does his best by 
a cellular structure of its parietes and by enclosing it m an outei 
triangular case to give a dui ability and uniformity to its tempera 
ture which m my opinion must infallibly secure a continuance of 
that slow spiral movement of the internal air by the interchange of 
air within and without through the upper aperture which is the 
gre itest enemy to di tmct % lsion m reflectors 

3rd I he observer s access to his aerial chamber is by climbing up 
a sort of chimney with ladder s^eps in one angle of the tnangular 
envelope In his figure this chimney is T 7 g> of the internal diameter 
of the tube For a 6 feet reflector this would afford a sufficiently 
roomy though very inconvenient passage but for a 4 feet size 
would allow barely room for a man to creep up unincumbered with 
any books drawing apparatus &c 

In the construction of a laige reflector I would press the following 
points as e«sential to be attended to — 

1st A very perfect internal collimating telescope with means 
under the observer s hand of adjusting fiducially the line of collima 
tion without the intervention of an assistant In my C ape Obser 
vations the means of doing this most effectually mo^t simply and 
to any required degree of precision are pointed out — subject of 
course to improvement m point of workmanship and mechanical 
anangement 

2nd A perfect support of every point of the mirror on an elastic 
bed I am by no means entirely satisfied (spcal mg with all due re 
«pect) with Lord Rosse s ingenious contrivance of triplets It is 
mcchanicall} complex weighty and after all only supports a defi 
mtc number of points I should prefci a bed composed of a gieat 
many layus of horsehan cloth or frieze oi felt of such united 
thickness and softness that their total compression by the weight of 
the mirror should exceed by a great many times the minute amount 
of flexure undergone m the solid back upport on which they and 
the min oi both ultimately rest thereby annihilating the influence of 
such flexw e on their supporting power 

3rd I he mirror should be so sustained as to rest against and 
upon this bed, under any circumstances of inclination to the horizon 
'with perfect freedom to rise and fill advance oi retreat without 
change of its parallelism which may be accomplished by suspending 
it m the mode described in my Cape Observations (Introd 
Art xv ) m a jointed ring from a point above its vertex In thi* it 
must not lest on a single point at its lower edge but should be sup 
ported over a large arc of from 60° to 90° of its inferior circum 
ference on soft and compressible material interposed between it and 
the ring Such a mode of support however necessitates the conseyva 
tion of the hori ontahty of a fixed diameter of the mirroi 
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4th I should greatly prefer a skeleton tube or one (if of iron 
plate) so pierced with large apertures as to allow of a completely 
free communication between the interior and exterior air throughout 
the whole length of the column except perhaps in the very immediate 
neighbourhood of the minor for a foot or two from its surface 
where it may not be needed Long experience has satisfied me 
that the establishment of ascending and descending currents of hot 
and < old air m a long inclined tube open at the top chimney 
fashion is one principal cause of indistinctness of vision and de 
formity of image 

5th The destruction of ti emor is better secured by several cords 
of unequal tension or by several steadying rods of unequal strength 
weight and elasticity than by one single one It is to this principle 
that the exceeding absence of tremor m the 20 feet reflector used by 
me m my observations of nebulse is attributable The suspension 
of the upper end of the tube by a tackle of pullies which by their 
friction and the stiffness of the cord passing over them never permits 
all its reduplications to have the same tension causes them to 
vibrate out of unison with each other and so to destroy each other s 
effect m communicating or perpetuating tremor 

A form of mounting ha* been indicated by the Astronomer Royal 
m which an altitude and azimuth motion of the tube otherwise free 
and permitting a range over the whole pheie is limited to a given 
parallel of decimation by determining the distance of the lower 
edge of the orifice of the tube from a fixed point (which may be 
called the polar point) m a line parallel to the earth s axis and pass 
mg through the common centre of the horizontal and vertical move 
ments m the lower support of the lower edge or m the centre of 
gravity of the instrument (if so sustained) If the difficulty of com 
mumcating a clock movement to a tube so guided could be com 
pletely o\ercome there would remain that of keeping the micro 
meter wires m the field of view m a position invariable with respect 
to the parallel of decimation Mr Airy speaks of a mechanism to 
this effect but I have not had an opportunity of inspecting his 
model 

With an altitude and azimuth mounting and with an object on 
the meridian there could be no difficulty m communicating to the 
tube a clock movement in the direction and with the velocity cor 
responding to the parallel of decimation at least foi a few minutes 
Were this done a photographic impression could be obtained with 
this as with an equatorial mounting 

I should rely on photogriphic proces es to impress on paper a 
si eleton picture or the images of the stars only which might accom 
pany or be disseminated over a given nebula or those of a cluster 
to be delineated and trust to the eye to fill in this skeleton for 
which purpose perfect fixity of the object m the field of view would 
be of no importance I have no expect ition that such processes 
could be applied to the ictual representation of the nebulous part* 
of such objects so as to give the tiue foims of nebula; as they ip 
pear to the e^e m the telescope The visible contour of a nebula 
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varies from telescope to telescope with the illuminating power of the 
instrument while that ot a photographic impression (supposing one 
possible) would depend essentially also on the time of exposure 
which acts m this case as increase of light would do though as it 
does not follow by any means (and the contrary is even true for 
bright lights) that (time of exposure) x (intensity of illumination) is 
proportional to (intensity of impression) there would be no security 
that the gradation of light in the several parts of the impressed 
image would be preserved as m nature 

On the other hand I have no doubt that satisfactory photographic 
images of clusters of stars or the stellar assemblages m nebulae may 
be obt uned and multiplied and become most valuable aids m the 
depiction of the latter class of objects 1 he telescope ought there 
foie to be provided ’with fit and convenient attachments for the ne 
cessary photographic appaiatus and the observer should be an expert 
photographei 

Whatever may be done m the way of delineating the forms of 
known nebulae the discovery of new ones by zone obsei vations, 
whether conducted by meridional sweeps or by the application of the 
equatorial motion as well as the revision md perfecting of the places 
assigned to those already catalogued in short the formation of a 
complete catalogue of nebulae ought to form a leading feature of the 
ob civitions to be made with such an instrument and a large portion 
of the stocl work of the establishment 

As the construction and working of the telescope must be expen 
mental m great measure I should regard a rehearsal of the observa 
tions m England as a quite indispensable pielimmary to their ulti 
mate prosecution in the Southern hemisphere It is quite of equal 
importance to place on offici il record exact delineations and cata 
logued places of northern as of southern nebulae I he accuracy 
of such delineations could be tested on the spot, and officially 
reported on by a Committee appointed for the purpose and confi- 
dence thus seemed to the results subsequently obtained out of the 
leieh of such a check In a woid the noi them hemisphere should 
be first dealt with and that completely and effectually and m the 
process and within, reach of amendment the whole course of pro 
ceedmgs might be perfected and the necessary experience acquired 
Five years devoted to this (of which the two first would be chiefly 
occupied m ? oughmg out the work and getting the apparatus in trim 
and the tlnee last m a complete resum6) in the clear climate of the 
south east of England would be time excellently well bestowed and 
would shorten the period to be spent in the south 

I remain my dear Sir 

Yours veiy tiuly 

Ihomas Bell Esq J F W Hersciiel 
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Di Robinson to Mr Bell 


Observatory Armagh April 10th 1853 


Sir 

I have received from Mr Weld a portfolio containing the Corre 
spondence of the Telescope Committee with a request that I would 
transmit to you any remarks which occui to me from its perusal 
These relate to the construction of the telescope its mounting and 
it© site Before entering on them however I must express my 
belief that the opinion expressed by several members of the Com 
mittee as to the difficulty of making a 4 feet reflector is exaggerated 
I have seen so much of Lord Ro se s opeiations that I feel autho 
nzed to sav this absolutely for a 3 feet reflector with high proba 
bility for one of four And were the difficulty and the uncertainty 
even as gieat as tho e gentlemen suppose that is t^e strongest reason 
for pursuing this our purpose It is only by the reflecting telescope 
that we shall reach the remotest parts of the viable universe There 
is no likelihood that an achromatic of 3 feet (the equivalent of a 
4 feet reflector) will be made m the next century if made it must 
be of enormously greater cost and will be embarrassed by the evils 
of flexure and the polarizing action caused by pressure It is there 
fore specially desirable that the reflector shall be made as perfect as 
possible and never was a better opportunity offered than now when 
we *hall be authorized to experiment under the guidance of Lord 
Rosse Sir J Herschel Mr Lassell and Mr Nasmyth 

1 As to the telescope I wish to suggest whether it may not be 
desirable to use Cas egram s form instead of Newton s No light is 
lost for M Cullagh and others have shown that the leflexion fiom 
metals is less mten e at 45° than nearer the perpendiculai I have 
much experience of it power with 15 inches aperture and can men 
tion as an important practical fact that slight errors m the large 
speculum can be corrected by the small one which is ground and 
polished on a miniature of Lord Rosse s machine 1 his construe 
tion has the great advantage of not requiring any apparatus of a 
complicated character to support the observer and of shortening the 
tube nearly one fifth 

In reference to the mode of supporting the speculum three methods 
are proposed Sir J Herschel s consists m letting it rest on an 
elastic bed uniformly bearing it Lord Rosse bears it by friction balls 
on a system of equilibrating levers behind and a ung for the edge 
also connected with counterpoise* and Mr Lassell applies a second 
s) stem of levers behind the mirror which sustain it at all inclinations 
The first of these is liable to this objection that the speculum cannot 
be polished on its bed as it mufat be immersed in water either of 
the others may be used but I w ould direct attention to a remark of 
Lord Rosse s that the speculum may perh ips be ca t with ribs at the 
back so as greatly to diminish it* weight Were the e arnnged so 
as to intersect at the points of beanng I im di*po*ed to think hilf 
the metil might be saved 

Sir J Herschel speaks trongly in favour of a skeleton oi open 
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woik tube which will both dimmish its weight and remove the 
most mjunous ot the influence which interfere with the definition 
of reflectors the circulation ot irregulaily heated air m the tube In 
fact owing to it they never act perfectly except when they are at 
the sime temperature as the external air It the tube be suspended 
at its centre ot gravity its upper portion has only to bear the small 
mirror and in the Newtonian the eye piece also so that it needs no 
great strength and its diminished suiface will give but little hold 
to the wind 

1 see no leason why any one diameter of the speculum should be 
kept alvays lertical but rither the reverse Whenever the tele 
scope is vertical all piessure is lemoved from the edge now cn de 
pressing it if the tram is restoi ed to the same point of the edge it 
is much more likely to produce a permanent change of figure than if 
its action is distributed over a wide range 

2 As to the mounting I am decidedly for an equatonal and ee 
no insuperable difficulty m it if according to Lord Rosse s recom 
mendation we adopt the Geiman constiuction and possibly also that 
mixtuie of cast and milleable non (a sort of steel) which is stated 
m the Report of the Commission on Railway Structures to be ^ 
stronger than cast iron Sir J Herschel s objections to the con 
structions proposed by Mr Nasmyth and Mr C P Smyth appear 
quite conclusive That of Mr Airy of which I have recently seen 
a notice in the Astronomical Society s Notices seems too comph 
cated to be quite satisfactoiy and I fear the bar apparatus at the 
mouth of the telescope would injure definition I ma) mention m 
proof of this, that having supported the small mirror of the Armagh 
Cassegrain by three verv thin radial bars at 120° asunder I was 
obliged to remove them, is the stars were shown with three minute 
rays bisecting the angles 

Mr La sell s opinion is certainly of gre it weight yet I continue 
to think th it large telescopes should be worked m the open air I 
have tried i 15 mch reflector and a 12 inch achromatic thus and 
also under domes and veiy much prefer their action in the fiist case 
Nor need there be much apprehension from wind Mr Cooper s 
equatorial gives a fair test of this the instrument has its tube half 
screened by a will above which 13 feet rise exposed to the un 
balanced pressure of the blast hut it is very steady even m high 
wind Whatever conduction be adopted should (if new) be tried 
first on a tolerable scale with a working telescope 

3 Site — It must certainly be on our own teiritones unless we re 
ject all past experience As to latitude I should not like it $ear the 
equator we have no information as to the practical worl ing of equa 
torials there and I think the circumstances which m Europe make that 
instrument more liable to unsteadiness than those of altitude and 
azimuth would tell ^ith more power when the polar axis is nearly 
horizontal I here also the poles and polar regions of the sky can 
scaicely be observed On this account Simla and even Ceylon are 
objectionable I he Gape is unexceptionable m this respect but 
both from what i<- stated by bn T Herschel in the pieface to his 
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observations and from the letter of Mr C P Smyth I doubt its 
fitnes as an observing station for a reflectoi In particular the fine 
dust on which the latter lays *o much stress (and which is so widely 
diffused in Africa that even at 1000 miles from its western shore it 
falls on ships) seems most inauspicious 

I wish we had some precise data to estimate the effect of height 
the researches of Forbes with which alone I im acquainted refer to 
solar heat and not to light and do not enable us to separate the 
absorbing action of vapour and an I am inclined to believe that 
the first is much more opake than the other and if so elevations of 
five or six thousand feet are quite unnecessaiy as the great mass of 
vapour lies below Trom observations which I made at Munich 
(not 1800 feet above the sea) I think that 2000 will be fully suffi 
cient for I consider it absolutely necessary that an establishment 
such as we contemplate be easily accessible and within reach of the 
appliances of civilized life the very expense of its maintenance will 
be greatly increased if it is fixed on some remote table land or msu 
lated mountain summit and the rapid communication with astro 
nomers at home becomes scarcely possible In respect to height 
we must also keep m mmd that the region of condensation is to be 
avoided On the whole I am compelled to think this element of 
very second rate importance or at least that it ought not to be pre 
dominant m deciding the question If we wait till we know the 
ratio of a telescope s performances at the sea side and at 10 000 
feet in the same climate and then till we find a convenient moun 
tain we shall leave the performance of an important duty to an 
other generation If we can find a climate as good as th it of Nice 
even at the sea side let us take it and I am confident a 4 feet then 
will do more on nebulze than any existing achromatic on the top of 
the Himalaya (if an observer could live and work there) I would 
however suggest the Mauritius as possibly offering a f ivourable 
position I believe the central plateau is about 2000 feet high the 
climate is described as fine and from its position to the east of Africa 
it will be free from dust 

Before concluding I would direct the ittention of the Committee 
to a remarkable passage m Sir David Brewster s letter from which 
it appears that the application which as President of the British A^so 
cntion m 1849 I made to Lord John Russell on this subject never 
i eached him but was summarily disposed of by some irresponsible 
official The le son I hope will not be forgotten by any who as the 
representatives of our great Scientific Societies may have occasion to 
communicate with Government 

I have the honour to be 

Your obedient Servant 

T Bell Esq I R Robinson 

Obseivatoiy April 29 1853 

P S — Regai ding the size of the am ill minor in the Cassegrain 
foim — the lowest powei th it will use the whole pencil of a 4 feet is 
220 assuming this and that the apeiture of the smill mirroi and 
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the hole in the large and the diameter of the field lens of the 
Huyghenian eye piece are the same diameter I find assuming Lord 
Rosse s piopoition of aperture to focal length ^ 

Field 15' 38" 

Distance of mnrors 29 14 feet 

Focal length of small mirror 8 75 feet 

Aperture of it and diameter of hole 0 76 feet =9 15 inches 
The diameter of the small minor m the Newtonian form is only 
4 inches but the difference is insignificant m 4 feet and besides 
the central pait of a speculum is in practice not the best 

Giubb is grinding a 12 inch achromitic for the Dublin Exhibition 
but I scarcely think he will be ready with it I he equaton il for it 

however is ready and I thml no doubt will exist as to its efficiency 
when it is seen He grinds the lenses by a new and very simple 
machine which acts without forming rings on the gla^s (Andrew 
Ros^ s gieat difficulty) and if it docs as well for specula will be an 
advmce I shall be curious to see bow this object glass acts if it 
succeeds theie is some probability that he will try even larger sizes 
But the two glass discs alone for a 24 inch would cost £1000 


E J Cooper , Esq to Mi Bell 


Marlcree Castle April 29th 1853 
Sir 

I be to to acknowledge the receipt from Mr Weld of Dr Robinson s 
remarks on the subject of the pioposed Southern Telescope written 
after his peiusal of the correspondence contained m the portfolio 
foi warded to me and returned by me to the Royal Society 

I lnve felt very gieat diffidence in offering any obseivitions on 
this m itter particularly as my acquaintance with reflecting telescope 
is limited and I have hitherto confined the humble expression of 
my opinion to that brinch of the lnquny relating to the site of the 
observatory 

However as it appears to be the wish of the Committee that each 
member of it should be consulted I do not thml that it would be 
respectful to the Royal Society and British Association were I to 
withhold any remark that might occur to me So far as I can un 
derstand the wishes of the Committee they desire — 

(1 ) A telescope not inferior to a 4 feet reflector to be used 
principally for the examination and drawing of nebulae 
(2 ) I he selection of a site on which such a telescope should 
be placed 

I he fust of these queries involves the consideiations — 
a Whether the telescope should be a reflector or a refractoi 
h I he mode m which the telescope should be mounted 
c Ihe expense not only attending its fiist cost but the per 
manency of its value ind also the maintenance of it in work 
in a oi du togcthci with the est iblishment connected with it 
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(1 ) As regards the selection of the tele c copc it appeirs to me 
that the determination to have one of not le s power than i 4 feet 
reflector evinced that the choice of the Committee had fallen upon a 
reflector m consequence of the difficulty if not impossibility of ob 
taming a refractor of equal light and this apparent prejudgement 
caused my original hesitation as to taking any part m the delibera 
tions of the Committee I am free to confess that I see no piospect 
whatever of acquiring an object glass affording light equal to a 
4 feet i effector even in its mean condition but perhip;a I may be 
excused for making some comparisons between the performances of 
the two instruments Previously to Sir J Herschel s voyage to the 
Cape I sent him drawings of the great nebula in Orion ind of 
51 Messier and m his reply to my letter he stated his belief tint 
his 18 inch reflector had more light than my 13 7 inch refractor 
but that my refractor must be remarkable for its concentration of 
light This opinion of Sir J Herschel aro c e from my si etches of 
the nebulae having been made under a high power which while 
bringing into view minute stars invisible with a lower pow er obli 
terated at the same time portions of the nebulae which were seen with 
a lower power Having compared my drawings under a low power 
with one he kindly sent me I ascertained that with refeience to light 
the instruments were neany on a par In his Cape observations 
Sir J Herschel mentions his verification theie of several minute 
stars seen by me which his 18 inch reflector had not rendered visible 
to him m England It would appear from these facts that a re 
fractor giving equal light with a reflector and m juxtaposition with 
it would show <*tars better than the reflector My belief has for i 
long time been that all nebulae are clusters of stars and m a great 
number of them stars are visible It i* of impoitanee to note the 
position of these stars for the purpose of detecting any dynamic il 
change which may occur m the system of which they form a put 
The exhibition of the spiral construction m some nebube piescnts a 
problem of intense interest to the physicist It remains to be seen 
whether the practical astronomer will be able to furnish him with 
any materials towards its solution The mere outline of a neb lla 
will not be sufficient as there might be an absolute permanency of 
form where the constituent star particle aie in constant lelativc 
motion 

In point of definition I have always thought that reflectors h id the 
advantage but the drawings of the planet Saturn by Mr Dawes 
and Mr Lassell respectively (see Ast Nach No 840) — the former 
by the aid of a 6^ inch aperture achromatic the latter with a re 
Sector of 2 feet aperture — go far to fix an impression on the mind 
that achromatics at least of moderate size can be procured to 
exceed reflectors of much higher relative power It is ilso woithy 
of consideration that Mr Lassell himself thinks that if a 30 inch 
object glass of similar quality to the 15 inch Munich glasses could 
be furnished completely mounted by any manufictory m the woild 
the be t way would be to give the ordei it once I cmnot help 
agreeing with Mr Las e ll m this opinion, and am not pitp tied at 
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present to sa> that uch an object glass could not be produced at 
Munich But I «hall be met here by an objection on the score of 
the expense even supposing that other objections should be with 
drawn Having heard tl at manufactures estimate the probable 
cost of object glasses as the cubes of their diameters the expense of 
a 30 inch object glass would no doubt be formidable but we have 
already an e timate by Lord Rosse for a 4 feet reflector amounting 
to no less than £6000 and it must be remembered that m addition 
to this sum for the telescope and its mounting there must be an 
annual charge a b amst the treasury of no slight amount for the 
salary ot the polisher I would also defeientially submit that the 
permanency of the value of an achromatic is greatl} supenor to that 
of a reflector I think that it will be admitted that the German 
mounting of an achromatic of the size proposed b} Mr La sell, would 
be far less expensive than that of a 4 feet reflector 

Having said thus much on the subject of refractois as compared 
with reflectors I turn to the remarks made by the several members 
of the Committee on the proposed 4 feet reflector It doco seem to 
me worth while to con ider Di Robinson s suggestion to adopt the 
Cassegi ainian instead of the Newtonian form particularly if the 
lattei should be held to involve the suspension of the observer at the 
mercy of his assistant I also incline to the opinion of Sir John 
Her^chcl and Dr Robin on m favour of a skeleton tube although 
what the latter gentleman states of my equatorial is perfectly correct 
I am also strongly m fa\oui of the telescope being used in the open 
air not conceiving that any astronomer would think of ob crung 
even undei a dome during the prevalence of a hurricane I he 
equatorial e eems to me to be the only form to adopt with a view to 
satisfactory observations I cannot help considering photogr iphic 
lepresentations of the nebulae as secondary de iderata I fear that 
only a rough outline could be thus obtained and I doubt much that 
very minute tellar points m the nebulae would be distinguishable 
by this process If my conjecture be correct these pictures would 
only serve as rough outlines for future work 

(2) Site of the Observatory — I have already tated in my former 
letter that I was disposed to recommend high table land m a latitude 
as near 45° as possible It is reasonable to demand what has led 
me to this choice I have myself made observatiors both on the 
sea coast and inland in various places m Europe between 67° lati 
tude and the southernmost part and m Africa as far south as the 
second cataract of the Nile viz 21° 52' I he most favourable 

places for observation I found to be at Nice on the coa^tof the Me 
diterranean and at Munich Throughout the valley of the Nile the 
weight of the dews after night fall was so great that even an achro 
matic telescope could not be used at an early hour In mentioning 
high table land I had m my mind the position of Munich the ob 
servatory at which place is 1660 feet over the sea I he sky hcie 
struck me to be peculiarly dark much moie so than at Nice and this 
position has what might be considered a disadvantage ranges of 
mountains within a short distance I therefore had no idea of ad 
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vocatmg a position higher than say 2000 feet and I agree entirely 
with other members of the Committee in their different objections 
to a much higher situation There is one circumstance with legard 
to a very high situation that does not seem to have been taken into 
account except impliedly by Dr Robinson viz the effect of the 
rarefied air upon the observer himself I have my misgivings as to 
placing an individual in so different an atmosphere from that to 
which he has been accustomed Ihe preservation of his bodily 
health and consequently his visual capacity 1 surely of quite as 
much importance as the perfection of the instrument he his to u e 
So far as I am informed upon the climate and geography of Tasmania 
I certainly thml that it is probable that it would best fulfil the con 
ditions that seem to me to be most desirable as to site 
I have the honour to be Sir 

Your obedient humble Servant 

Edward J Coo pi u 

Thomas Bell Esq 
$c fyc 


Mr Airy to Mr Bell 

Royal Observatory Greenwich 
Apnl 30th 1853 

My dear Sir 

I have received and now return to Mr Weld the correspondence 
of the Southern 1 elescope Committee up to the present time In 
sending you some remarks m continuation of the same conespond 
ence I cannot avoid commenting on some of the proposals of my col 
league* but I trust they will understand that I have no wish to 
criticise any further than is necessary for conveying my own opinions 

I On the Generai Course or Conduct of the Committee 

1 I think that great attention is due to the letter of Mr I assell 

and especially to his discussion of the question whether the Com 
mittee should decide every particular or whether the Committee 
should give their confidence to an obsener who should decide every 
particular I certainly incline as I understand Mr Lassell does to 
the lattei course And this was my feeling when at the Ipswich 
Meeting of the British Association I expressed my opinion that no 
public step ought to be taken till we had decided on the obseiver 
I conceive thit all that we can do at piesent is to collect informa 
tion to assist the observer and all that we can do hereafter will be 
to hear his plans and remark on them leaving the adoption or non 
adoption to him and finally when a scheme i* fully arranged to 
propo*e it to the Government ° 

2 I share in some degree with Sir J Herschel the want of very 
anguine hope of success at least for some time And I think with 
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Sir J Herschel that some time ought to be given to trials m 
England 

3 Lord John Russell s non recollection of the former proposal 
to which Sir D Brewster and Di Robinson attach great importance 
was I suppose simply the forgetfulness of one of the ten thousand 
proposals which come before a Prime Minister I have not now the 
British Association papers but I understood that the Memorial was 
addressed to Lord John Russell and in that case (as it was not lost) 
it certaml) went to him and I believe that a reply came from the 
Secretary of the Treasury and in that case it was undoubtedly dis 
cussed at the I reasur} Board 

II On the Site 

4 The station which appears to satisfy best the desires of some 
Members of the Committee for table land elevation with south Inti 
tude is the Mauritius But its latitude is low (22°) and this a* I 
understood verbally from Lord Ros^e would be very injurious to the 
observation of South Polar Nebulae 

5 As % ery great importance i attached by some Members to the 
comparatively untried circumstance of elevation I would submit 
whether it would not he desnable that experiments should be made 
with a pretty large telescope specially for this purpose If such a 
station as is afforded by a Scotch mountain would suffice I would 
propose the summit of Ben Law ers as preferable to that of any other 
mountain that I know The ascent to within 100 or 200 feet of the 
top is very easy up a grassy slope without hog or crag where a 
horse and cart could go all the way and there is a comfortable 
sheltered hollow close to the top m which I found the Ordnance 
party encamped the last time that I was m Scotland 

III On thf Telescopf and its Mounting 

6 In the only detailed plans which have been prepared for the 
Committee (Mr Nasmyth s and my own) it is proposed that the 
obseiver should be suspended to the end of the telescope if New 
toman Some Members consider this likely to cause unsteadiness 
It is much to be wished that I ord Rosse would institute decisive ex 
periments on this point 

7 It appears to me very desirable that before we decide on any 
plan for operations out of England we should deteimme by experi 
ment m England whether photogiaphy can be applied either to 
nebulae or to stars For the special purposes of this Committee as 
well as for astronomy m general I do hope that Lord Rosse may be 
induced to experiment on this 

8 I think that Dr Robinson s proposal of the Ca«segram con 
struction is well worthy of consideration In reference however to the 
possibility of photography, I make the following remark (possibly 
unimportant) Supposing it likely that man} photogenic rays might 
be lost at a second reflexion I had arranged means m my model for 
receiving on the photogenic plate the ima b e formed immediately by 
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the great mirror If this be done with the Cassegraiman the tube 
cannot be shortened as Dr Robinson propose Moreover theie will 
be loss of light tor the Cassegrain small mirror will probably be 
larger than the Newtonian small mirror and cannot com eniently be 
made of siher as the Newtonian can On the other hand the Ca 
segram gives great facility for the location of the observer especially 
m my plan 

9 In my model I exhibited a gallery or ladder for access to the 
observer s place if su pended at the mouth of the tube so that 
there is not really personal danger or risk of being left to perish by 
a negligent assistant 

10 In deciding between different plans of mounting I attach 
great impoitance to the holding the telescope by its end 

11 I hould think a skeleton tube with spiral braces very desirable 

12 The evidence of Dr Robinson and Mr Lnssell seems to show 
that a 4 feet mirror cannot afely be made with focal length less 
than 35 feet This will require serious consideration 

13 I think Dr Robinson s remarks are conclusive on the advan 
tage of Lord Ro^se s mode of supporting the mirror } et I am sorrj 
not to take Sir J Herschel s 

14 Dr Robinson remarks that there is no need to keep the same 
edge of the mirror downwards and that it may be even injurious 
As regards the abstract condition of a mirror I have no desire to 
question this but as regards the inquiry before us I thml it is 
founded on a misconception It is not abstractedly the mirror which 
Sir J Herschel and my elf wish to preserve with the same line 
always horizontal but the appai atus that supports it edgewise Sup 
pose (as in Lord Rosse s and Mr Lassell s telescopes) the edge of the 
muror is earned by a hoop or chain thus 



then if the telescope were twisted s 0 that the minor and its hoop 
support should be m this state 1 



the definition of objects would be absolutely ruined 
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15 Dr Robinson lias remarked on the injurious effects produced 
by bars in the mouth of a small reflecting telescope apparently 
9 inches aperture Supposing that m a large telescope the arrange 
ment of the bars is similar and their thickness proportional then the 
measure of the diffraction phenomena m angle will be inversely pro 
portional to the diameter of the minor in linear measure and thus 
a disturbance of image which would be extremely injurious with 
9 inches aperture will be absolutely insensible with 48 

16 Professor C P Smyth s proposed mounting appears too large 
for us to entertain at present 

17 I contemplate a telescope in the open air as best 

IV On the Exhibition of Results 

18 I do not deny the importance of Piofes*or Smyth s proposal 
for engraving on the spot but I am far more disposed to encourage 
the preparation of very careful drawings and trust to fortune for 
engraving them as far as might be necessaiy m England 

I fear that I have not pre erved very strict order m the ai range 
ment of my remarks but I hope th it they may be intelligible 

I am my dear Sir 

Faithfully yours 

Thomas Bell Esq Gr B Airy 

Secretary of the Royal Society 


D 7 Robinson to the Ea?l of Rosse 


Obsei vatory Armagh, May 6 1853 


My dear Lord 

I have read the remarks of Mr Airy on the telescope corre 
pondence and concur entirely with many of them Others how 
ever ippe u to me less coiivmcm b md though I feel strougly how 
weighty his authority is yet as my acquaintance with you has 
made me familiar with large reflectors and a tolerably long life 
given me some experience of the ways of men I submit to you my 
reasons foi questioning m the ca*es where we differ 

1 Mr Airy would appoint an observer ind let him decide every 
particulai Nothing is to amed by this but delay The Committee 
must fix the natuie of the work to bo performed they are the pioper 
persons to fix also the means of doing it Whether achromatic or 
reflector be used the present Committee possess more knowledge of 
the subject than can be found in any one peison Let us provide the 
telescope choose the site and m observer will not be wanting If 
Britain cannot fu? nish a qualified person let us c irry out free trade and 
seek him at Beilm or Poulkova 

2 Mr A has not very sanguine hopes of success I have and 
for this reason — your papers show how much a 3 feet add* to the 
knowledge of the Northern nebula? which had been obtained by an 
18 in , even in {pace ducenm ! ) a bad observing climate Assuredly 


c 
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a 4 feet must do more for the Southern m the wor^t st ition than h is 
been suggested 

3 My reference to Lord John Russell was meant merely as a 
caution to guard m any future application against irresponsible ad 
visers of the Minister 1 he Royal Society s and British Associa 
tion s recommendations should not be disposed of as they were m 
that instance 

4 Mr A thinks the Mauritius s latitude too low for South Polar 
Nebulae Our primary object is I believe the re examination of 
Sir J Herschel s Southern Nebulae Now in his catalogue there 
are but two whose altitude is under 30° at Mauritius and one at that 
limit and since your 3 feet is able to resolve part of the Orion 
nebula (at nearly the same altitude) a fortiori m the finer climate 
and at the greater elevation of the Mauritius even it would be far 
moie effective 

5 I like Mr As notion of Ben Lawers md think it would be a 
proper object for the Royal Society to examine The observations 
should be made at the base as well as at the sum mi t and the test 
*hould be the lesolution of nebulae That of double stars is a dif 
ferent matter being sometimes aided even by fog But this and 
similar matters need not delay the construction of the telescope 

6 Mr A speaks of only two plans for mounting very properly 
rejecting Mr P Smyth s as too vast for us But I think you pro 
posed the German form and I suggested Mr Cooper s instrument 
as the model At all events I do so now and think that with the 
use of Stirling s toughened iron and short bearings it will fulfil 
all necessary conditions I may mention that Mr Grubb has one 
with some improvements m the Dublin Exhibition intended for a 
12 inch achromatic of 20 feet focus It seems very strong and 
when you (and I hope oth rs of the Committee) see it you will be 
able to judge whether its type might not be preferable Expen 
ments on suspending the observer need not delay the preparation of 
the speculum 

7 Ihe same may be said of photography it is not an essential 
part of the plan and experiments respecting it need not delay the 
progress of other matteis the effect of metallic reflexion m ab 
sorbing the chemical rays may be determined m a day But I must 
add that I expect nothing from photography for nebulse it may 
give the places of small *tars, but this object can be as well attained 
by attaching a camera lucida to the eye piece 

8 In a 4 feet Cassegrain the small mirror should be 9 inches 
diameter you I think would make it 4 m a Newtonian The differ 
ence of light is unimportant I do not know why Mr A thinks 
the small mirror of the Cassegiam cannot be made of silver A 
mere plating is alone required and the cur's ed figure is more easily 
obtained than the plane 

10 The end suppoit is good and steady but it remains to be 
proved that sufficient steadiness cannot be obtained by suppoitmg 
the telescope at its centre of gravity e^peci illy if that centre be 
brought (as it may by using a skeleton tube) vei y near the speculum 
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As far as I can judge from description m Mi Lassell & telescope the 
centre of giavity is about 6 feet fiom the end ol the box and I 
have not heaid that he complains of tremois It is howevei undei 
covei but on the other hand I should expect the mounting to lie 
as firm as Mi Cooper s 

14 The edge support of the speculum which I use and m rerer 
ence to which my remarks were made is not a semicircle but an 
entne flexible ring attached to the box by three screws two of 
which are acting m any position The action is very satisfactory 
with 15 inch murors But if Mr Lassell s second set ot levers be 
adopted the edge support presents no difficulty 

15 I ha\e great hesitation m questioning any statement of Mr 
A s about diffraction Still I would submit to him whether the 
reasoning m his investigation on the rings (the only one on this 
subject which I have seen) fully bears out his conclusion that the 
diffraction of a system of radial bars is inversely as the aperture 
The cases are not quite analogous but in your divided 3 feet spe 
culum the lines of scpaiation provided every star above the 6th 
magnitude with a cios« and a single packthread across the box of 
the solid one gave Rigel two tails You can however easily fix on 
the 3 feet such a system of bars and try the effect But even were 
this objection shown to be invalid I still prefer the German mount 
mg to that proposed by Mr A as far simpler 

On the whole then l am more hopeful than Mr A The most 
important of the difficulties which he suggests can only be verified 
by trial and if they be examined fairly will be found not msupe 
rable if we once set to worl What are these difficulties in compa 
nson of those which you had to encounter ? Have we not the benefit 
of your experience and may I hope also of your assistance ? For I 
will not disguise fiom }ou that I thml our best chance of success 
depends on youi permitting us to cast and polish the speculum at 
Parsonstown under youi eye and to mount and try it there (a part 
of the scheme which all seem to thinl desirable) before sending it to 
its destination I he mounting cm be constructed by any great 
English machinist and easily foi warded thither and if the Com 
mittee share tl is hope and you will consent I am certain that we 
shall have complete success Of course we should reckon on some 
preliminary trials as to the form of the telescope and the mounting 
of the speculum 

Believe me yours ever 

T R Robinson 

The Right Honow able 
The Earl of Ro<tse 


May 11 1353 

Memorandum — With respect to the concluding remarks of Dr 
Robinson I be to to observe that I should be most happy to afford the 
gentleman engaged m constructing the instrument all the assistance 
m my power m the shape of information ? and also by lending him 

c 2 
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any apparatus I might have suitable for his purpose should he think 
it worth while to avail himself of it I should not on any account 
wish to interfere m any other way m the construction of an m tru 
ment undertaken by the Government Besides I think it would be 
but fair that the gentleman who had undertaken the task should 
have the whole credit of it 

Rosse 


Extract of a Letter from Sir William Denison Lieut Governor of 

Van Diemen s Land to Colonel Sabine dated Jan 21 1853 

Capt Kay has just sent me a copy of his orders from the Admi 
ralty to break up the magnetic observatory at this place and return 
to England unless indeed I would take the instillments and appoint 
an observer to carry on such obseivations as might be de irable — 
now I am most anxious to maintain an observatory here even for 
the moral effect it would produce were there no special material be 
nefits to be denved from it but when I see that m your address to 
the British Association you laid great stress on the establishment of 
an observatory m the Southern Hemisphere I have great hopes that 
I may reckon upon your support to a proposition which I have made 
to the Secretary of State to keep up and extend the present obsei 
vatory We want a fixed point with which to connect our tnangu 
lation which may be carried across Bass s Strait and along the coast 
of New Holland so as to determine hereafter the length of an Arc 
of 20° of latitude and upwards we want means of determining our 
time and of rating chronometers for our shipping m which the 
Colony has a great interest I have the means of erecting cheaply 
all the buildings which might be required and the cost of establishing 
an observatory would not be much I hav e therefore accepted the 
offer of the Admiralty and have appointed an assistant to take such 
magnetical observations as Capt Kay may think desirable and I trust 
that you will exert your influence to make the establishment as 
perfect as possible 

(Signed) William Denison 


Dr Robinson to Colonel Sabine 

Dublin June 30 1853 

I have communicated with Mr Giubb as to his undertal mg the 
constiuction of a 4 feet Reflector and after discussing with him the 
whole matter I think that he will be quite able to do it With the 
exception of Mr Nasmyth who at present is too deeply engaged to 
wish to attend to ^uch a task I know of none at all so likely to 
succeed m this work as Mr Grubb especially if assisted by Loid 
Rosses counsel and pie«ence at the casting of the speculum His 
premises are large enough to permit the instrument to be mounted 
on them and he ha c a lathe of sufficient power to foim the 4 feet 
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tools and the axis of the equatorial He would make this aftei that 
modification of the Geiman plan which has been tried by Mr Cooper 
on one of his own of which he will have a model ready when Lord 
Rosse comes to Dublin In casting the specula he would leave a 
small aperture m the centre to try them as Cassegrains which will 
not interfere with their employment as Newtonians but which can 
be enlarged to give the full field if the former construction be pre 
ferred In that case he would make the *mall mirror spherical as 
more easily repolished if made of silver and correct the larger one 
to it As to costs he thinks the instrument two specula a polishing 
machine and one horse power steam engine could be furnished for 
£5000 As however several things must be experimental I think 
it would be safer to a^k for Lord Rosse s original sum of £6000 
with the understanding that the expenditure should be kept as low 
as possible He thinks also, that with Lord Rosse to refer to in 
case of difficulties the work ought to be completed m a twelvemonth 
from its commencement the chief doubt being the loss of a month s 
annealing m case the fiist casting fails Of this from my acquaint 
ance witl Lord Rosse s proce s I have little fear 

I would urge strongly on the Committee the propriety of making 
this offer of Mr Grubb the babe of their application to Government 
if he be placed under the supervision of a small committee of pric 
tical men with Lord Ros^e as Chairman and Treasuiei I am con 
fident he will do the work m a wiy that will prove satisfactory If 
Mr De la Rue would consent to be joined m this Committee he 
could also give valuable aid and if the Committee think that I can 
be useful I shall be quite ready to assist 

While the telescope is in progress the inquiries suggested by 
Mr Airy and others as to Photography and elevation of site may be 
instituted and when it is completed it can be tried by the Members 
of the Committee so fully tbit we miy be suie of its being a per 
feet worl mg tool before it leaves the 1 mgdom All this presents 
no real difficulty and the subsequent irrangements can be easily 
settled 

Youis ever 

T R Robinson 


Mi Nasmyth to Mt Bell 


Tneside Patncroft July 2 ISoZ 


Sin 

I much regret th it it will not be m my powei to be present at the 
meeting ot the Telescope Committee on the 5th July 

Since I addressed the Lari of Rosse on the 15th and 30th De 
cember 1852 I have had the subject of the most suitable mounting 
for this great instrument often before me and have endeavoured to 
give it my most caieful consideration I now send you for the 
consideration of the Committee, a rough sketch design of a system 
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of mounting ( genuine equatorial ) which I feel somewhat confident 
only requires to be substantially earned out to realize all the objects 
m view as while possessing perfect equatorial motion it would be 
found to be quite steady and manageable and by reason of the gieat 
simplicity of the entire arrangement it would not m any respect 
prove difficult of construction or unduly costly 

It will be seen that I have ba^ed the entire arrangement on that 
which Mr Lassell has carried out m his 24 mch Newtonian equa 
tonal reflector the general convenience and excellent performance 
of which leaves little or nothing to be desired except it be m the 
increased rigidity of the trunnion standards which m the case of the 
design now submitted by me to the Committee I propose to form 
of two half cones of cast iron cast of suitable thickness so as that 
each be of adequate rigidity a point which, by the form I pro 
pose to give them will be att lined m a high degree of practical per 
fection The*e two half cones being most accurately fitted to the 
surface of the great hour circle plate and secured to it with suitable 
bolts while this same houi circle plate is m lil e manner fitted 
and bolted to the end of the great polar axis cone (which can be 
made of any required degree of solidity and stiffness) would yield a 
support to the telescope such as I incline strongly to think could not 
be surpassed in rigidity by any other arrangement 

Adopting in like manner the admirable s} stem which Mr Lassell 
has carried out of enabling the tube of the telescope to revolve within 
the trunnion cage so as to enable the eye piece to be kept horizontal 
or m one constant parallel with the horizon, my favourite plan of 
suspending the observer s seat to a swivel joint whose centre of mo 
tion agrees with that of the eye piece becomes a matter perfectly 
easy to be practically carried out and on this part of the arrange 
ment I feel no small degree of confidence, that had it only a fair 
trial the result would m every way confirm the expectations I have 
formed of it and prove to be in practice the most comfortable and 
appropriate and m all respects the most convenient system of ob 
serving with the proposed great instrument 

With respect to the construction of the tube the more nearly we 
can approach to the skeleton tube system the better so as to get 
quit of the serious evils which result from currents of air m a close 
sided tube A system of parallel bars united together by cross and 
cross on right and left hand spiral bars would I doubt not yield a 
sort of lattice work tube of great rigidity and by permitting a free 
passage of the external air m a very great measure remove the evils 
which more or less attend the use ot an entire tube The only diffi 
culty I foresee m the employment of such open work tube is the 
letting drops of dew fall down upon the face of the speculum and I 
must confess I do not very clearly see my way out of this difficulty 
as the quantity of such water resulting from the dew will be found 
greater than most persons who have not had experience m open air 
observation are aware of Were the lattice bars of such a skeleton 
tube wrapped round with some very bibulous cloth so that the dew 
might cling to them and be conducted down and out at the bottom 
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end of the tube the n k of dew drops filling on the face of th< 
speculum would be very greatly reduced 

To return to the question of the rigidity of the proposed system of 
mounting As any amount of rigidity and solidity can be given to a 
polar axis formed as represented m the di awing and the same un 
limited rigidity and solidity can be given to the great hour cncle plate 
and m like manner the same with respect to the two half or segment 
cone trunnion standards and as this rigidity will be maintained in 
every position of the telescope I feel confident that m that depart 
ment of the affair there is no need for doubt or hesitation and a* 
the forms of these parts are most easy of production, and can be 
brought to the highest degree of accuiacy of fitting by the most easy 
and simple class of workmanship I trust they will recommend them 
selves to the Committee 

1 he mode which I hav e indicated of supporting the large end of 
the polar axis, namely by causing its accurately turned bearing 
( een at the back of the houi circle plate) to roll and rest on the 
edges of two anti friction wheels would be as perfect m action a<* it 
is simple and easy of execution This again is one of the arrange 
ments which I have borrowed from Lassell There are very many 
minor details which I need not fatigue the attention of the Committee 
with at present such as the means of giving rapid movement to the 
tele cope when passing from object to object or when the observer l 6 * 
taking up hi^ position to work on any selected object or on returning 
to terra jirma after a four or five hours spell for if real wot k is m 
tended to be done with this instrument the observer would not need 
to move from hi object for the above named time at least but I 
trust the state of mechanical knowledge of 1853 would supply him 
with the mean** of leaving work whenever he desired to do so 
assistant or no assistant present notwithstanding As I consider the 
plan of suspending the observers seat to the eyepiece part of the 
tube is one of the grand features of my proposed arrangement I 
hope the Committee will not cast it aside upon any grounds shoit 
of actual experiment 

I am Sir yours very respectfully 

Thomas Bell , JEsq James Nasmyth 

Note — In page 20 paragraph 5 of Punted Coirespondence, Sir 
J Herschel appears to have misunderstood the use and intention of 
the chain indicated n my first design The object of the chain and 
small windlass is simply to bring the edge of the hinged cell up to 
the face of the end of the tube and I know from practical experience 
that this is a mo«t handy arrangement The cell is then made secure 
to the end of the tube by three or six bolts which maintain its po 
sition with the utmost security and coriectness The edge surface 
of the cell and that of the end of the tube being turned perfectly 
true all that is lequisite to bring the metal into the most perfect 
adjustment is to tighten up the holding screws which secure the 
contact of the ed to e of the cell with that of the end of the tube 
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William Lassell, Esq to Mr Bell 

Starfield 2nd July 1853 

De\r Sir , , ^ , 

I regret that having only just returned home after my long 
absence I cannot with any measure of convenience attend the 
meeting of the Telescope Committee on Tuesday next A perusal 
however of the correspondence upon the subject has induced me to 
offer you a few comments 

1 With respect to site Is Malta altogether out of the question 
Down to 30° south declination ill objects can be ad\ antageouslj 
observed there m respect of position and as regards climate I rear 
a statement of the bare truth might be thought extravagant My 
experience of the Maltese sky compared with the published reports 
of that of the Cape lead me to conclude that the quantity of clear 
atmosphere m Malta is much greater and that the quality ot it 
generally is at least equal to the be«t it the Cape As a lengthened 
trial of the telescope m England has been suggested might it not 
be removed to Malta > and it desirable afterwards to observe the 
stars down to the South Pole it might be removed to the Cape 
Supposing the instrument once perfect and satisfactorily mounted 
its transit would present no very formidable obstacle 

2 1 he comparative merits of glass and metal especially regard 
ing permanence I haie no doubt the latter can now be made is 
durable as the former m support of which I mention the following 
facts My two foot speculum I have within the last day or two 
replaced m the tube m apparently as perfect a condition ol lustre 
as well as figure as when taken out for its journey to Malta It 
has of course been packed and repacked and has undergone two 
voyages and various cartages and transhipments beside several 
months exposure in active service under a roof not peifectly tight 
and which was not able to defend it absolutely from spray during 
heavy storms of wind — nor from the elmost incredible deposition ot 
moisture during the occasional visits of the Sirocco Whereas on 
Merz s prism of heavy hint glass though never exposed except 
during observation an acute eye may detect some slight deterioration 
of the surface so that m fact the metal seems at least as invulner- 
able as the glass lo ensure this property however of the metal 
the alloy must be carefully compounded by an assaying process 
before the casting is made 

3 It would certainly be well to have a skeleton or open work tube 
but I do not think that the centre of gravity can therefore be got 
any nearer the speculum end of the tube The skeleton tube to be 
stiff enough will probably weigh as much as a continuous one ot 

4 In common with others I have frequently observed that the slcy 
is not unfrequentlv m a very fine state when the wind is so high 
that observation without a roof is impossible and therefore L think 
a dome should be contemplated Indeed the action upon the observer 
of even a moderate breeze especially if at all fitful is too disturbing 
for delicate work By leaving an opening between the top of the 
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circular wall and the base of the dome foi the au but not for tin 
weather and by making the quadiantal opening sufficiently wide 
the atmosphere within will be I believe sensibly fiee from cunent 
and as uniform m temperature as without 

5 Mi Cooper s conclusion from the very similar pictures of Saturn 
made by Mr Dawes and myself that the telescopes must be nearly 
equal m efficiency is a very natural one if drawn solely from the e\ 
hibition of this object I would however remark that the planet 
Saturn is perhaps ol all objects m the heavens that which is most 
favourable for the achromatic and least so for the reflector In 
Mi Dawes s telescope I believe every perfection exist which can 
be included vithm its dimensions and the observer the whole 
world knows cannot be exceeded Saturn is o bright an object 
that where definition is perfect the magnifying powei may be carried 
on very disproportionately especially if some care be taken to pie 
serve the sensibility of the eye even until theie is only just light 
enough left to discern the phenomena and m this way the disturb 
ance of the air is reduced to a minimum Mr Dawes has occasion 
ally used with advantage a power of 585 my common observing 
power being 650 — not proportionate to the illumination I he 
atmospherical disturbances if according to the area would be as 
57 to 4 against the reflector and on such an object would o increase 
by further magnifying power that no advantage would be gained 
by applying it Refractors supposed equally perfect will always 
have the advantage over reflectors of equivalent light because the 
area exposed to atmospheric distuibnnee is les^ The limited size 
of the former however soon places them hois de combat If the 
companson of the two telescopes m question be made by directing 
them to other objects than Saturn such as Uianus and Neptune 
with their satellites or the most difficult double star e g y and y\ 
Coronse 8 Cygm w Leonis &c their performances will be much 
more nearly m the ratio of their dimensions 

6 Provided the site for the proposed telescope has a latitude not 
lower than 35° S I have no doubt that it might be well and efficiently 
mounted on the plan of my large equafcoreal It is almost exactly 
a copy of the mounting of the nine foot equatoieal described m the 
twelfth volume of the Memoirs of the Royal Astronomical Society 
As it was constructed for the latitude of 53-J- I was a little nppie 
hensive on taking it to Malta and I at first used it there with gieat 
caution and had wrought iron braces prepared before I ventured to 
turn the telescope six hours from the meridian On careful exami 
nation however I found these quite unnecessary and very shortly 
removed them as they interfered with the convenient worl mg of the 
telescope Curiosity as well as a desire to feel secure led me to 
measure the deflection of the uprights when in this position and 
I found it barely sen lble ceitamly not a tenth of an inch lhe 
distance of the centre of gravity from the end of the telescope or 
the distance of the journals m the upper ends of the uprights from 
the box or frame m which it turns m other words the weight on 
the flange of the cone is seven feet The weight of the telescope 
tube with its contents as read v for observation including the squaie 
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journals is very nearly a ton In the use of the telescope m this 
trying position there was no sensible tremoi or instability From 
the small amount of flexure which took place the load was evidently 
far within the breaking weight and therefore perfectly safe The 
axis might very well be only six feet from the end as counterpoises 
me necessary at the object end to remove the centre of gravity so 
far as even feet from the speculum The reduction of one seventh 
of the length of the uprights with the same base would of course 
add materially to their strength With this alteration I am of opi 
nion that it would only be necessary to double (generally speaking) 
the linear dimensions of the parts to produce a mounting quite capable 
of carrying efficiently a four foot speculum Adopting the cubical 
ratio and taking the weights of the several parts of my mounting as 
a standard the weight of the hollow cone or base piece (cast m two 
parts if needful) would be seven tons and each of the uprights one 
ton and a half Ihe construction of the uprights as well as the 
upper part of the cone being on the edge bar principle, it is scarcely 
possible to say what strain they will not bear if the iron be good 
and caie be taken mthe castings that the various parts cool equably 
To secure this was an important point m the construction of the 
patterns of the castings of my mounting If it should be thought 
desnable to consider this plan at all for the great telescope I would 
suggest some slight variations of form to add to its security but I 
fear I am prematurely entering too much into detail 

7 One word about Cassegraiman My experience is limited to a 
number of trials of a telescope of this form of inches diameter 
and a Newtonian of 7J inches both my own workmanship Ihe 
result was that the Cassegraiman was slightly inferior m light to the 
Newtonian but was m perhaps the same degree better than when 
by the substitution of a concave small mirror it was changed to the 
Giegonan form On test objects such as engravings and watch 
dials and sometimes on planets the Cassegraiman especially and 
sometimes the Gregorian seemed to beat the Newtonian but the 
Newtonian was always superior with the higher powers and on 
double stars As various figures were given to the respective metalfc 
(or at least their surfaces were repeatedly changed) with generally 
the same mean result I attributed the observed difference solely to 
the construction and not to the woikmanship 

Ihe application of the system of levers for preventing flexure on 
edge requires certainly that the same diameter of the mirror be 
ilways vertical or ne irly «o 1 his is accomplished with perfect ease 
m my telescope by rotation of the tube on friction wheels m the 
square frame carrying the axis of polar distance 

With serious fears of having trespas ed much too long upon your 
time 

I remain deai Sir 

Very sincerely yours 

Wm Lassell 

To Thomas Bell Esq Secretary of the Southern 
Tekbcojje Committee $c fyc London 
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Lord Wiottesley to T Bell Esq 

20 Chesham Place July 11 1853 

Dear Sir 

It is with great diffidence that I venture to question the expe 
diency of any of the resolutions adopted by my colleagues m a 
committee so constituted as that which I have the honour of ad 
dressing through you I am well aware that on many of the points 
referred to their consideration my opinion is entitled to little weight 
but inasmuch as certain suggestions which I had the honour to 
make verbally on other branches of the subject with which I am 
somewhat more familiar seemed to some of my coadjutors entitled 
at least to be placed on record I will without further apology ven 
ture to state very shortly my reasons for wishing that the Committee 
had not come to a definite resolution that the speculum of the 
Southern Telescope should not exceed 4 feet in diameter I assume 
the truth of the following propo ltions — 

1st That it is the duty of the Committee to recommend to the 
Government the construction of *uch an instrument as m their 
judgment is best calculated to effect the object sought to he attained 
regardless of the expense 

2ndly That the object to be attained is that the Southern Nebulae 
should be subjected to examination by instruments as powerful as 
that by which Lord Rosse has lately so materially advanced our 
knowledge of the Northern 

The last proposition may be questioned by some but it appears 
to me that a speedy elimination of the laws which govern these 
remote and mysterious sy terns is an inquiry well worthy of the 
attention of philosophers and that its succe s may greatly depend 
upon our taki ng immediate steps for handing down to posterity the 
forms and other peculiarities of these Southern Nebulse by directing 
upon them a telescope possessing the same command of light and 
all the other advantages which the genius and per eveiance of Lord 
Rosse have brought to bear on the Northern I can well believe 
that uniformity m the means employed in both hemispheres m xy 
exercise an important influence on the result As uming then the 
truth of the above propositions the speculum of the Southern I ele 
scope should be 6 feet m diameter the objections to this size are 
1st The enormous cost of the original construction 
2nd The increased expense of maintaining the telescope m worl 
mg order inasmuch as a larger proportion of copper must be used 
m the casting of the large speculum and this will render it more 
liable to become tarnished and necessitate more frequent repolishing 
3rd The difficulties of mounting so large an instrument 
As to the first objection I have alieady stated that m my opinion 
it ought not to induce the Committee to withhold from the Govern 
ment that information which they aie most competent to give as 
to the best mode of accomplishing a great cientific object As to 
the second the same punciple applies but I would remirk that if 
the Go\ eminent weie zealously to take the mittei up and authorize 
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experiments to be made and the ingenuity of our artizans were 
taxed and encouraged to provide an instrument of the magnitude 
m question it is by no means certain that the difficulty might 
not be surmounted and a composition discovered as little liable to 
tarnish as the smaller specula As to the third objection we ha\e 
Lord Rosse s mounting to fall back upon and ingenious as it is 
who can say that it may not be impro\ ed if proper encouragement 
be held out to makers possessed of zeal leisure and extended ex 
penence m their art ^ On these grounds I am of opinion that either 
the 6 foot speculum alone instead of the 4 foot should be lecom 
mended with the proper estimates of cost or that the recommenda 
tion should be framed m the alternative accompanied by detailed 
estimates for the two sizes 

I remain dear Sir } ours truly 

T Bell Esq Wrottp^lly 


At a Meeting of the Committee on the Southern Telescope at the 

Royal Society on July 5 1853 The Earl of Rosse PR S m the 

Chair it was Resolved — 

1 That the Committee appro\ e the proposition made by Mr Grubb 
contained in Dr Robinson s letter of the 30th of June 

2 That application be made to H M Government for the necessary 
funds 

3 That the Presidents of the Royal Society and of the British Asso 
ciation accompanied by Dr Robinson who was associated with 
the Earl of Rosse m the former application and Mr Hopl m* 
Pre ident Elect of the British Association be a Deputation to 
communicate with Government respecting the two preceding 
resolutions 

4 I hat the Earl of Rosse Dr Robinson Mr De la Rue and Mr 
Lassell be a Sub Committee for the purpose of superintending the 
progress of Mr Grubb s undertaking 
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j Dr Robinson to Col Sabine 

July 28 185o 

The copy of the telescope correspondence which you have sent 

me contains four letters which I had not PJ^^XLlev^On 
Mr Cooper Mr Nasmyth Mr Las.ell and Lord Wrottesley On 

each of the e I wish to make some remarks 

1 If Mr Cooper had stated that the probable value would he of 
an achromatic of 30 inches (£9000 for the object glass alone) it would 
have decided the question, even without considering the exceedm 
great improbability of such an object glass being obtainable on any 
terms I will add that I have reason tobelieve that there is not existing 
an object glass of 12 inches and upwards perfectly homogeneous Nor 
can I entirely admit that an achromatic is necessarily more permanent 
than a reflector Professor Moll told me that a 6 ^eh Emunhofer 
was more tarnished than a 9 inch Newtonian of Sir W Herschel 
both being in the Observatory of Utrecht Besides Mr Lassell 
experience I can state that a Munich prism and a 7 inch achro 
matte m my possession are both tarnished though most carefully 
covered up 

2 Mr Nasmyth s second mounting is very much better than his 
first one but till has the defect of making the polar axis too long 
The method of making the principal bearing of the polar axis run on 
friction wheels I know will not answer It wdl produce what Mr 
Sheepshanks once called floating motion Troughton s beautiful 
Equatorial at Armagh has it that of my 15 inch Cassegrain whic 
was constructed by Mr Grubb as an experimental model of Mr 
Cooper s had it till the faction wheels were removed, Y s substituted 
^counterpoise levers applied In Mr Coopei s this fact can be 
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verified any time by increasing the action of the antifriction sector till 
the axis rests on it alone I may add that Mr Nasmyth makes no 
provision for counterpoises which however would be found essential 
As to the suspen ion of the observer I dislike it very muc i for 
this out of many reasons the observer and his box must w eigh at 
least three cwt this must produce deflection of the tube different 
according to the zenith distance and therefore making the adjust 
ment of the mirrors vary with that element An amount ot displace 
ment of the small mirror much less than would occur here unless 
the upper part of the tube be very strong will quite vitiate the 
instrument s performance 

The dew cannot m any case fall on the speculum except near he 
zenith but I do not see why it should fall I think it more likely 
to trickle down the bars of the framework Bibulous cloth w ould I 
think, stop the air » escape but wire gauze may be substituted it 
such means prove necessary 

3 Mr Lassell s suggestion of Malta would I think be attended 
with no advantage The conditions at Hobarton must be nearly 
similar and the expense of transposing the telescope there not 
veiy much greater 

The skeleton tube will have nothing to do except suppoitmg 
the small mirror and will certainly be much lighter than a tube of 
such sheet lion as must intervene between the great speculum and 
decimation axis 

The composition of the metal is most important but Lord Ro c «e s 
arrangements foi that pui pose are perfect 

A dome for this telescope mu t be nearl} 60 feet in diameter 
and I suspect would be a construction of great difficulty and expense 
If the Cassegrain form be used the observer can as m Mr Cooper s 
instrument be sufficiently protected by a surrounding screen The 
action of the wind on the skeleton part of the tube will be msig 
mficant I must also repeat what I formerly stated that as a general 
rule telescopes act bettei m the open air than under a dome 

I can scarcely assent to the opinion that doubling the dimen 
ions of Mi Lassell s Equitorial would give sufficient *tiength for a 
4 feet speculum The strength of similar constructions is m 
tersely as their bulk the proposed one would therefoie be relatively 
only half as strong and the reduction of the standard* would be very 
far fiom compensating this 

Kater long since thought that the Gas egiam had moie light 
than the Gregorian Tully refuted this by constructing a pur of 
these and a Newtonian ot 6 inches He found they had exactly 
the same light but that the large mirror of the Cas egram required 
a different figure fiom either of the others In my 15 inch Mr 
Grubb made the large mirror parabolic and ground the small mirror 
to match it I can use it either as Newtonian or Cassegrain and 
a.m certain that the Cassegiain shows minute points — for instance 
the sixth star of the trapezium m Orion s Nebula — better than the 
other I am theiefore disposed to think that Mr Lassell had chanced 
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to match the Gregorian better than the Cassegrain My ^mall 
mirrors I must remark were ground on a miniature of Lord Rosse s 
polishing machine of course with very different proportion of 
stroke 

I do not imagine Mr Lassell s levers ot which I think very highly 
at all require the condition that one diametei of the mirror shall be 
always m the same vertical plane In the arrangement of those 
which I have designed for a large reflector (which I hope to con 
struct) the objection is met by giving them spherical bearings m the 
system of levers used by Lord Rosse which will also reduce them 
mto a very small compass 

4 Lord Wrottesley s opinion m regard to a 6 feet telescope is 
certainly entitled to great weight, and it is not without hesitation that 
I would suggest my doubts 1 think we cannot value the cost as less 
than in the ratio of the cube of the aperture or about s£lo 000 
This I fear we have no chance of obtaining 

Lord Ros^e s two specula are both by accident a trifle below the 
true standard I do not attach any importance to tin* but still 
cannot speak with the same decided confidence as to the casting 
them in the fine alloy as I would of the smaller size 

The difficulty in using a reflector caused by the state of 
the air is as the area of the mirror m any case and (m a close 
tube) as the depth of air m the tube all which is eddying about 
1 he skeleton tube will, I hope, dimmish this last, but still we can 
scarcely expect the proportion to be less m the six and the four than 
2 1 1 How far this may be influential m the finer climate where 
I hope this instrument will be established I am unable to say but 
in Ireland 1 am sure that there are three times as many nights when 
a S feet can be used with full advantage as a 6 feet 

At the same time I see no objection to giving Government the 
option and I have requested Mr Grubb to furm h me with an 
estimate (which of course will be less detailed) for a 6 feet mstru 
ment He *ees no difficulties except the far greater uncertainty of 
casting and polishing, and the increased expense 

I have perhaps given you unnecessary trouble m this long letter 
hut it may not be useless to meet any objections that might arise 
trom the points which I have considered being supposed to pass 

unanswered Yours ever _ „ ^ 

T R Robinson 


To Col Sabine 
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I General Sabine to William Lassell Esq 


Burlington House London 
October 20 1802 


My dear Sir, 

I enclose a copy of despatch fiom the Govemoi of Yictoria to 
the Duke of Newcastle respecting the erection at Melbourne of a 
telescope of greater power than any previously used m the Southern 
Hemisphere the despatch with its accompanying papeis ha-v e been 
sent by His Grace to the Eoyal Society with a request that the Pie- 
sident and Council will furnish him with a report upon the subject 
You will not have forgotten the eoirespondence which took place 
m 1852 and 1853 upon the proposition which (being then President 
of the British Association) I had the honour of mil mg to the Picsi- 
dent and Council ol the Eoyal Society, for their cooperation m 
lepresentmg to Her Majesty s Government the import mce of cst i- 
blishmg a telescope of great optical power m a convenient locality m 
the Southern Hemisphere Your own letters formed a vciy linpoit- 
ant part of that correspondence and as you m iy not have copies 
of them with you I send by the same post which conveys this lottci, 
a printed copy of the whole correspondence 

The Duke of Newcastle’s commumc ition will be laid before the 
Council at its first Meeting after the leccss (October 24th) Wo 
may confidently anticipate that the Council will entertain the same 
opinion as that of the Eo^ al Society and British Association at the 
former period, m icspect to the import mce of the objects to be ob- 
tained by the employment of a telescope of largo powei m the locality 
of Melbourne, and that they will also highly appicciate the distinction 
which the Colony of Victona will acquire by this act of its Govern- 
ment and Legislature But you will perceive, by the concluding 
sentence of the Minutes of the Board of Visitors of th( Melbourne 

a 2 
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Observatory it is requested that the Report solicited from the Royal 
Society may contain 4 an expression of opinion as to the most suit 
able construction of telescope for the purpose, both as to the optical 
part and to the mounting, together with its probable cost and the 
time requisite foi its completion ’ Now these are precisely the points 
which appear to have occupied the chiei attention of those who par- 
ticipated m the correspondence of 1852 and 1853 and it is probable 
that the resolutions which were agreed to at the final Meeting of the 
Committee on the Southern Telescope’ on July 5 1853 (page 45 
of the printed correspondence) may be regarded by the Council as 
embodying substantially the conclusions arrived at after such long 
and patient consideration The summary of these appeals to have 
been that the telescope to be recommended should be a 4-feet re- 
flector with mo un ting, Ac , as recommended in Dr Robinson’s letter 
of June 30 1853 and that it should be made by Mr Grubb, under 
the superintendence of a Committee consisting of the Earl of Rosse, 
Dr Robinson Mr De la Rue, and Mr Lassell Mi Grubb’s esti- 
mate of the probable cost of the Telescope, two Specula, a polishing 
Machine, and a one-horse powei Steam-engine was .£5000 but as 
several things m the construction were necessarily experimental, it 
was put at <£6000, — Mr Grubb s estimate of the time requisite for 
its completion being a twelvemonth from the date of commencement 
The Council will probably desire m the first instance to learn 
whethei a n y modifications have taken place in the opinions as to the 
telescope, &e then entertained by the four gentlemen who were willing 
to undertake the responsibility of superintendence As you are at a 
distance and t im e is important I have thought it worth while to 
write m anticipation of such more official communications as may be 
written after the Council has met You will probably hear from me 
again by the next mail but in the mean time Dr Robinson has 
requested me to ask you if you have with you an estimate of the 
cost of your 4-feet Newtonian with its mounting 

Relieve me, my dear Sir 

Faithfully yours 

William Lassell Esq Edwa rd Sabine 

P S It may be desirable that the person selected to use the tele- 
scope at Melbourne (who, I presume, will be Professor Wilson) 
should be in this country during a part at least of the time m which 
its construction should be in progress, and that he should avail him- 
self of such opportunities as may be afforded of making himself 
thoroughly conversant with the methods, &c adopted at jour own 
and Lord Rosse’s observatories 


Communications ref erred to and enclosed in the ^preceding Letter , No I 


Downing Street 10th October 1862 


Sir 

I am directed by the Duke of Newcastle to transmit to you to be 
laid before the President and Council of the Royal Society a copy of 
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a despatch from the Governor of Victoria, respecting the erection m 
Melbourne of a telescope of greater power than any pieviously nsed 
m the Southern Hemisphere 

It will be seen fiom this despatch that Sir H Barkly is desirous 
of obtain ng the cooperation of the Eoyal Society towaids effecting 
this object, and that he would be glad if they would furnish a report 
upon this subject 

His Grace feels no doubt but that the Eoyal Society will readily 
do whatever may be m their power for encouraging science m the 
Colony of Victoria 

I am Sn 

Your obedient Servant 

The Sea etary of the Royal Society T P Elliot 


Gov 67 nor Sir H Barlcly to the Dulce of Newcastle 


(Copy ) 

Government Offices Melbourne 
23rd July 1862 

My Loed Duke, 

Ihc Board of \ lsitors to the Melbourne Observatory, over which 
I have the honour to preside, being of opinion that the project long 
entei tamed, of electing m the Southern Hemisphere a telescope of 
much greater optical power than that used by Sir John Herschel at 
the Capo of Good Hope, would be materially advanced by an ex- 
piession ol interest and sympathy on the part of scientific men m 
England has requested me to bring the subjeet under Your Grace s 
notice, with a view to its being submitted foi the Eeport of the Eoyal 
Society of London and the British Association for the Advancement 
ol Science 

I have great pleasure m forwarding accordingly, with the approval 
of my adviscis, an extract fiom the Boards Minutes, together with 
the accompanying letter from its Honorary Secretaiy Professor 
Wilson m which the reasons for this step are so fully set forth and 
the advantages Jil ely to anse fiom obtaining a powerful instrument 
for this purpose so clearly explained as to leave nothing for me to 
idd beyond earnestly soliciting Your Graces good offices m the 
mattei 


It will be observed that the pecuniary cooperation of the British 
Government is not applied for but I need hardly say that even the 
smallest donation from that quarter would much facilitate raising 
the nccossuy funds 

I avail myself of this opportunity to put Your Grace m possession 
of t e Second Annual Eeport of the Board of Visitors, from which 
it will bo found that a commencement has been made m the erection 


of the new Obsoivatory advocated m the Eeport previously trans- 
mitted and I am glad to be able further to state that a sum of 
£4500 has since been voted by the Legislature for the completion of 
the icquisitc buildings 
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bhould it be possible therefore to add an equatorially mounted 
telescope, the Astionomical Bianch of the Obseivatory will he ren- 
deied complete and no gieatei expense than at picsent will be in- 
curred for the Staff attached to it 

I have, Ac , 

(feigned) Hlnry Bvrkly 

His Ghate the Duke of Newcastle, A G 
<5fc Sfc Sfc 


JPi ofesso) Wilson to bu H BctiJcly 
(Copj ) 

The University Melbourne 
10th July 1862 
Sie 

I have the honour by dnection of the Board of Visitors to the 
Observatories, to forward to Youi Excellency the accompanying 
extract from the Mmutes of a Meeting held yesterday and to express 
a hope that jou will comply with the request contained m it 

Though entei taming no doubt of the importance of the results to 
be obtamed by such a telescope as is recommended or of the conspi- 
cuous and creditable position which Melbourne would consequently 
occupy m the eyes of all persons m Eui ope who take an intei est m 
Science the Board is desirous of obtaining an expression of opinion 
from scientific men in England, because it is due to those w ho may 
be asked to contribute towaids its accomplishment that the import- 
ance of the object should be attested by highei scientific authority 
than the Board can lay claim to because also it consideis that every 
means should be used to obtain, so fai as funds will peimit, the best 
instrument which modern skill and recent inventions render possible 
because finally, the Board feel that whether the cost of the instru- 
ment be defrayed wholly or partially by private contributions or a 
giant from the Legislature, public sympathy will be much more 
strongly enlisted m its favour by a statement of the interest taken 
m the matter m Europe and by the approval of the Imperial Go- 
vernment, than by any representation which the Board can make 

I have, Ac , 

(Signed) W P Wilson, 

Secretary to the Board of Visitors 

His Excellency the Gove i nm 


Extract fiom the Minutes of a Meeting of the Board of Visitors to the 
Ohservato) ies } held 15 July 1862 

“The attention ot the Board having been diawn to the following 
cucumstanees — 

“ I That, as lon a smcc as 1 849 the facts brought to light b\ 
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Lord Kobe’s Telescope were judged by the Eoyal Society of London 
and the British Association foi the Advancement of Science to be so 
important as to justify them m making an urgent appeal to the Bri- 
tish Government for the erection, at some suitable place in south 
latitude, of a telescope for the examination of the multiple stars and 
the nebulae of the Southern Hemisphere, having greater optical power 
than that used by Sir John Herschel at the Cape of Good Hope 
which appeal there is little doubt would have been successful but 
for the Bussian war and the consequent expenditure , 
f “II That since that time, Lord Eosse reports that he has dis- 

covered systematic changes m some of the most important northern 
nebulae 

“ III That the interest and scientific importance of the solution 
of the problem of their physical structure, as well as the probabihty 
of its accomplishment, is thus greatly increased 

e IY That some of the most important nebulae, and those pre- 
senting the greatest variety of physical features m close proximity 
can be obseived only m places having a considerable southern lati- 
tude 

“V lhat the geographical position and clear atmosphere ot 
Melbourne render it peculiarly suitable for this work, and that the 
arrangements already made for the establishment of an Astronomical 
Observatory on a permanent footing offer great facilities for carry- 
ing it on 

“ VI That, independently of the especial object to which such 
telescope would be applied an Astronomical Observatory cannot be 
considered complete without an equatonally mounted telescope of 
large optical powers 

c It was Eesolved, — 

“ 1st That, m the opinion of the Board the establishment of 
such a telescope m Melbourne would materially promote the advance- 
ment of science 

“ 2nd That, before applying to the Colonial Government for any 
pecumaiy giant m aid of this object, His Excellency the Governoi 
be lequested to obtain, through the Secietary of State for the Colo- 
nies, an expression of opinion from scientific men m England as to 
the importance of the results to be expected from it , the most suit- 
able construction of telescope for the purpose, both as to the optical 
; pait and the mounting its probable cost, and the time lequisite for 

its completion ” 


II William Lassell Jbsq , to General Sabine , BA 

Malta Nov 5 1862 

My deab hm 

Your letteis of the 20th and 23rd ult leached me by the same 
m ill on the 1st mst and from the former having an extra st imp on 
more than the weight demanded, I presume it must have boon in- 
tended to come by the previous mail it bears the London Post Mark 
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of the 22nd The printed copy of the correspondence on the Southern 
Telescope in 1852 and 1853 which you mentioned haying forwarded 
to me I have not yet received [It has arrived this evening ] 

It appears to me, however, that the question of the construction 
of a four foot equatoreal has very much altered in its bearings since 
the date of that correspondence inasmuch as the problem has been 
completely solved by the erection of an equatoreal precisely of that 
size and description m this island I enter upon the subject with 
diffidence because I may appear to speak too much of myself, though 
I may think that good faith and the necessity of the case make it 
inevitable I believe that the telescope I have erected is more effi- 
cient and powerful and combines moie fully the desired qualities of 
a large telescope, than any which has yet been made 

After a year s experience of its use, including some small additions 
to its apparatus which have been made here I have not become 
aware of any material errors which have been committed m its con- 
struction, nor have any improvements of moment suggested them- 
selves which would greatly add to its convenience Borne slight 
additions or variations I might suggest m the building of another 
similar telescope but none I believe of very great importance The 
construction of the levers for the prevention of flexure, renders it not 
desirable to observe more than about 15° north of the zenith, 
though the mountnig is calculated to direct the teles cop ( within a few 
degrees of the pole and I have not as yet observed (at any hour- 
angle) within 35° of it, principally because the arrangement of the 
revolving tower does not admit of getting conveniently at the eye- 
piece m such positions If required to observe there, some lemoveable 
outrigger to the tower would have to be contrived I found it im- 
possible to get access to the eyepiece near the pole and the southern 
meridian with equal convenience, and therefore saeiifieed the former 
to the latter 

I send you *>y this mail a lithographic drawing of my equatoreal, 
should it be thought desirable to adopt its plan (Plate I ) It is at 
least not an untried scheme, and as Melbourne is within 2° of the 
same latitude as Malta, scarcely any modification would be neces- 
sary In answer to your inquiry about the cost, I may sa} that, 
including every expense which ought fairly to he chaiged, it does 
not quite reach 2500 pounds And this includes steam-engme, 
grinding- and pohshmg-machme, casting apparatus observing -tower, 
and circular railway erecting and dismounting m Liverpool and re- 
erectmg here If I were m Li\erpool the same thing could of 
course be done again, and for the same sum and I should he almost 
tempted (if it were desired) to offei my superintendence as a pure 
labour of love That, howevei , bemg out of the question, I should 
he glad to furnish any information I possess upon the subject, and to 
place my plans and drawings at the service (for copying) of any gen- 
tleman who may be appointed to supei intend and carry out the woik 
And here I venture to lepeat the opinion expressed m my letter at 
page l" 7 of the Correspondence,” that the work must be executed 
entirely under the dnection of a single individual A committee may 
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determine geneially upon the plan, hut the execution I am firmly 
persuaded must he confided to one alone Messrs Geoige Forester 
& Co of Vauxhall Foundry, constructed almost entirely the mount- 
ing and aie I doubt not, still m possession of the working diawmgs 
made from my on^mal sketches The work is of the most sub- 
stxntial and xccuiate chai actor, fit to endure with reasonable care 
for ages 

I behove I may speak with confidence of the very great efficiency 
of the mounting for the most delicate worl , such as measuring m 
position and distance the faint satellites of Uranus, the satellites of 
Neptune, and the famt neighbouring staio of planetary nebulae as 
well as measurements of the dimensions and forms of the latter 
bodies The micrometer I use consists of thin 01 rather narrow 
brass bars, moveable of course m position and distmee These I 
manage to illuminate without letting any sensible light into the field 
and it is really a beautiful observation to see Neptune and his con- 
spicuous satellites on the blacl cst field with a powei of 1060 while 
theie is abundant li & ht on the bars to allow of their being placed m 
an} lequired position with icspcct to the objects to be measured the 
position and distxnce aie read oft xt 011 c obscivation Of course to 
do this with all attainable accurxey tests the dnvm G motion and I 
h ive attempted occ isionally to follow a piactice I had with the two- 
foot cquatoieal of miking the contact moie peifect and more en- 
duing by a slight regulited prcssuie with the fingers upon the 
tube but I find this instrument too stiff m Al to allow me to do this 
without a painful i mount of pi ess uie xnd therefoie, when necessary 
I hive ieeouis( to the slipping piece This disadvantage m one 
lespect will be thought by some to be genci illy an advantage, xnd a 
veiy vilu tble one 

The vinous stoi}s of the towci foim each a snug chambci about 
1 ft 6 m squaic m which the obsonei is protected from the wind 
or dew though close to the e}cpicec and his his wilting or draw- 
ing mater ills on 1 1 ill tiblc close to his hand Ihe si eleton-tube is 
x fcit xt impiovcmont upon the closed one, xnd I ithibutc m a great 
incisure to this loim, the fict tint I im ten/ uochj dnven to close 
the obsomtoi} from xtmosphci ic il dis tui b nice though of course 
with so lir^e a telescope in d with hiji powers some vibiation is 
xlw tys perceptible I feaied Hint this open form of tube would have 
subjected me to chops of dew f xllrn^ horn the b us upon the minor, 
and h id contnvcd i me ins of obvi itm^ it but the xnnoy xnce docb not 
exist On not name th m tw o oi three of the most dewy nights have 
1 detected some half do/on diops on covering up the minor I may 
add that if the} should lemun un wiped they leive no stain the 
illoy is so puio that I have as yet detected no mdieition of tarnish 
wh itever 

It is there fore by no me uis nee essaiy to repolish frequently, though 
theie is no icason for hesitiiion on the ^lound of rial for with the 
usuxl xmount of cau m the operation n^ood and efficient surface, at 
least miy he alwxys depended on The piocess when resorted to 
consumes a day and the opciation of taking out one speculum and 
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putting m another a like period I may be obseivmg today until 
midnight, or until dawn with A, and befoie sunset tomorrow B shall be 
m its place and ready for observation — the work of two individuals 
With respect to permanence of adjustment I have never touched 
the polar ax is screw since it was hist set up nor have any observa- 
tions sufficed to indicate any sensible enoi The inevitable laboui 
of turning so large a telescope about horn 3 01 4 houis angle on 
diffeient sides of the mendian and at various polai distances, with 
the apparent mutihty of such an operation, has pi evented my un- 
dertakmg it smcc I do not pretend to gi\ c absolute places since I 
have no difficulty m finding any objects I want at once, and since 
when I want especial accuracy a star fiom some catalogue and the 
miciometer enable me to obtain it I believe the defining powei is 
quite equal to that of any two-foot equatoreal, which is moie than 
I expected originally to obtain How well it defines it is difficult to 
expiess m words, that can only be 1 nown by personal examination 
or perhaps it may m some degree be inferred from the scries of 
drawings of the phenomena of the suiface of Mars which I have 
made during the late opposition I acknowledge however, that I 
have not been able to do any justice to the number and variety and 
dehcacy of the shades and tiacery of his disk The best magnifying 
powei on fine nights was usually 760 

The full time occupied in the construction of my equatoreal was 
between thiee and four years and althou b h much less divided atten- 
tion might be given to the election of anothei than I was able to 
afford I do not think it could be accomplished m less than 18 months 
even if all went well and much diligence were used In Mi Grubb s 
estimate, page 37 of the ‘ Coirespondence ” is the status of the ob- 
servei included and the machinery necessary for placing him con- 
veniently at the eyepiece m all requned positions of the msti unit nt 9 
this is a rather formidable part of the woik Docs it also include 
duvmg motion, and cost of electing for examination and taking 
down ? 

I feel that I need to apologise for the length of this letter fiom 
which I fear you will conclude that I have thought it bettei to say 
too much than too little 

I have indeed thought it desirable to make the Committee as fully 
acquamted as I can m a letter with the qualities of the mstiument 
I have put up, and have only to add that if they think it worth 
while to depute any competent gentleman to come over and acquaint 
himself with the construction, use, and optical powers of this tele- 
scope, I shall be glad to afford him the opportunity of the fullest 
examination, and to place what information I possess upon the sub- 
ject at his disposal 

Believe me to remain, 

My deal Sir, 

Very truly yours 

William Lasseli 

To Qeneutl Sabine BA 

President of the Royal Society 
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III Fhe Rev T R Robinson to General Sabine Pres R S 

October 23 1862 

The conviction of the importance of a searching examination of 
the Southern Nebulae with an instrument of gieat optical power, 
which I expressed in my letter to Lord J Eussell (Brit Assoc 
Eeport, 1850), has been stiengthened by the facts lccently observed 
by D’ Arrest and otheis m the northern hemispheie, respecting 
the variable charactei of some of these strange forms and by Lord 
Eosses observations lately communicated to the Eoyal Society, 
which indicate m a few consideiable proper motion and even physical 
changes It is evident that m the investigation of such vanations 
time is a most impoitant element and future astronomers will look 
bad with unavailing regret to the present opportunity of leaving 
them so precious a record of half the sky if it be permitted to pass 
away without results As to the means of carrying out such a 
survey I am not aware that much can be added to what is contained 
m the punted conespondence Since its conclusion, Mr Lassell has 
successfully constructed a Newtonian of the same aperture (4 feet) 
as that piopo&ed for the southern telescope This shows that thexe 
is no special difficulty m such an enterprise either as to the telescope 
oi its equatonal mounting but I retain my original pieference 
for the Cissegiam as far moie mana & eablc, and I may add, better 
idapted to photography The application of silvei surfaces to form 
bpociil i which has been made by M Eoucault seems very promising 
but has not yet been sufficiently tested by experience for me to re- 
commend its tual m a case where failure would not only interrupt 
our hopes of a great astionomical achievement, but would also 
pi ob ably woiken the efforts of those who are endeavouring to 
diffuse a taste for science in this prosperous and energetic colony 
Ihcic seems a tinge of exaggeration m the account of the telescope 
which M Chacomae is tiymg that inspires doubt and some un 
cert unty pi e\ ails as to the actual reflective power of the silver film 
Nor have we sufficient 1 nowlcd & c whether the process which availed 
to figure a (/lass disk of dl inches would be equally successful for one 
of 18 inches or whether such a disk might not be more affected m its 
am itiucs by changes of tempeiutuie than one of better conducting 
power The Eouciult system could easily be adapted to the small 
mirror or m the Cassegrain (as has been tried successfully) this might 
be an achromatic combination silvered at its posterior surface But as 
f o the gie it speculum, I think the usual material is safest at present 

T E Eobinson 

General Sabine , Pies RS 


IY Sir T F W lie) %hel to General Sabine 

Colhngwood October 29 1862 

My I)TAE OlNlKAT SaBINI, 

I hive received and carefully re id the copy of the correspondence 
of the present jen m the matta of the gicit leflcctor foi the Mel- 
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bourne Observatory, and tbe extracts from the Minutes of the Meeting 
of the Colonial Board of Visitors of Observatories accompanying your 
letter In reply to the request contained m your letter, that I should 
offer such remarks on the subject as may occur to me, I beg to say 
that my opinion as to the desn ableness of such an instrument at 
that or some other equally well-situated station m the south hemi- 
sphere has been of late materially strengthened by the instances of 
change m the brightness and general appearance of nebulae m the 
northern hemisphere which have of late been brought forward and 
which, m two cases at least, appear to be undeniably authenticated 
(that of the Nebula M 80, and the last Nebula of Hind) To these 
instances I am enabled to add another and if possible more striking 
example of change which has manifested itself m the great southern 
Nebula surro undin g rj Argus In a letter which I have lately re- 
ceived from Mr Eyre B Powell, late Pnneipal of Madras College, 
(himself a good observer, and who has contributed very valuable 
observations of double stars and computations of their orbits, and 
whose statement of what he himself has obseived during a continued 
series of mi crometrical measures of the stais aiound rf Argus may 
therefore I conceive, be fully lelied on,) he expresses himself to this 
effect 

£ One point I consider particularly woithy of attention, viz 
that while m your diagiam of the Nebula the southern end of the 
cunous oval vacuity is clearly bounded it is now decidedly open ” 

This oval, with its perfectly well mail ed and most completely dosed 
southern boundaiy I was at peculiar pains to delineate with the 
utmost precision and the course of that boundary is marked by the 
positions of small stars m close pioximity to its edge most carefully 
laid down (vide my account and ffguie of this nebula m my Cape 
Observations) and as it seems impossible to cast any doubt on so 
direct and circumstantial a statement as that of Mr Powell we have 
heie an instance of change which must be regarded as perfectly reli- 
able nor can I imagine anythin^ more important to our knowledge 
of these wondeiftil bodies than to obtain as early as possible exact 
delineations of the present state of this and of course ot all the other 
irregularly-shaped nebulse of the Southern Hemisphere, by the aid of 
a very powerful reflector 

As re & aids the general form and construction of the telescope — 
referun^ to my former letter of March 1853, printed m the ( Corre- 
spondence of the Southern Telescope Committee JJ — I should continue 
to insist on ihe following points theie specified, whatever be the con- 
struction and mode of mounting viz — 1st The use of a very perfect 
mternal co llim ator 2ndly The adoption of a skeleton tube As 
legards the uniform suppoit of the mnror since it appears to be now 
a lecen ed maxim m the consti iction of large specula that they must 
be polished m water , and lying on their backs on the actual system 
of support which is to sustain them m the tube, this of course puts an 
end to the idea of suppoitmg them on beds of any elastic material 
other than metallic and the rusting ot steel springs would be fatal 
to then substitution But the pnnciple of swing suspension by 
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a band lound the edge to tal e off the distoitmg piessuie of the 
vertical component of the weight on a point or on a small poition of 
the edge I still regard as most important and indispensable 

Dr Robinson I observe m the letter sent me (which I reinclose) 
continues to recommend the Cassegraiman construction Its gieat 
advantage m shortening the telescope I fully admit, but I continue 
to regard this as much counterbalanced by the excessive distress 
caused to the observei v ho shall have to continue observing foi 
many successive hours with his head elevated to a gieit angle with 
the horizon, and m many cases to leclme on an obseivmg- chair I 
speak from feeling experience of this inconvenience (as conti asted 
with the comfort oi the Newtonian or the fiont view), and I am 
persuaded it will act to shorten the hours of observation from mere 
physical inability to go on But I agree with Dr Robinson m de- 
precating the hazard of an experiment on so gieat a scale as the 
construction ol a silvered glass laige mirroi on the principle of 
Stemheil and Poucault 

The only leason which would & rcatly weigh with me in favour of 
an equatorial m preference to a meridian mounting is the immense 
advantage such a telescope would affoid foi examining the physical 
construction of comets In this class of observations, as in that of 
nebulae, increase of illumination is the paramount consideration The 
difference of appearance of one and the same comet under telescopes 
of high xnd low illuminating power must be seen to be duly appic- 
ciatid Mi Lassell appeals to find his lecently constructed equa- 
torial mounting woil satisfactorily, but on this point he will no 
doubt communicate the result of his own experience 

Tmally, if tho apoitiue 4-feot be not already held to be lrievocably 
fixed upon I should feel h ilf inclined to open the question of a 5 fee t 
for the reconsideration of the Committee 

I remain, 

M} dear Gcneial, 

Youis vciy trulj , 

J F W HEiiscnnr 

P S Nov 19, 1862 — Since writing tho above I have been favouic d 
with the perusal of Mi LasselTs letter dated Nov 5 1862 ( md 
herewith remcloscd) By this I find, 1st, that his system of levels 
for the prevention of flexure m the mirror does not admit of or at 
all events renders it undcsnable to obseive more than about 15° 
north, i e , to the polar side of the /cmih and 2ndly, that the con- 
struction of his tower does not admit of getting conveniently at the 
eyepiece within 3 5° of tho pole 

Now these conditions would I feir bo fatal to the use of tho in- 
strument at Melbourne, for the ohseivation of the southern nebulae 
The immediate nei^hbouihood of the South Pole, indeed, is not rich 
m objects of interest Thcio is, to bo suic, a lamt nebula within half 
a degree of the pole (h 3176), but fiom thence to S P D 9° 59 f (say 
10°) (whore there is a fine planetary nebula, h 3241), thoie occur 
only five nebulae, all of little interest This region then might be 
sacrificed without material injury But the two nubeculae ire 
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objects of paramount impoitance and xnteiest The nubecula major 
extends from SPD 18° to 24°, or fit on. zenith dist 28° to 34° and the 
nubecula minor from SPD 15° to 18°, zenith dist 34° to 37° The 
great nebula about r) Argus itself is only 31° 13' from the pole, 
and passes above the pole at Z D 20° 47 f taking the latitude of Mel- 
bourne at 38° S Unless therefore Mr LasselTs constiuction can be 
so very considerably modified as to allow these objects at least to be 
observed with every possible advantage, I feai it must be abandoned 
Indeed I should consider perfect facility of observing up to 10° SPD 
or Z D 42° south quite indispensable 

JEW Heeschel 


V The Eat l of Basse to Genet al Sabine 


Dublin October 30 1862 


Deae Sabine, 

I have not received the correspondence from Mr White, but I 
sufficiently lecollect the purport of it The only change I am aware 
of, which has since taken place is the construction by Mr Lassell of 
a telescope similar in aperture, and ver$ similar m mounting to the 
one lecommended 

If Mi Lassell is quite satisfied with his mounting, I do not see 
why an exact fac-simile of it should not be made There could not 
be anything cheaper and although I do not thinl differential obser- 
vations be} ond the range of the micrometer could be obtained with 
much accuracy with it as the position of the polar axis is maintained 
by rollers, still for work upon the nebulae it w ould probably answei 
sufficiently well Upon this point as also upon the question of 
steadiness if there was time it mi & ht be well to consult Mi Lassell 
Mr Lassell, no doubt, as we do has kept his patterns and I am suie 
would be most happy to lend them That would save expense 

I t hink it essential that some one should accompany the telescope 
as a mechanical assistant — he having been the ptmcipal operator in 
grinding and polishing the specula Some intelligent optical glass- 
grinder who was sufficiently educated to read and undei stand all that 
had been written on the construction of reflecting telescopes would 
probably answer 

Believe me to be 

Truly youis 

General Sabine Bos&l 


YI The Eat l of Basse to Genet al Sabine 

The Castle Paisonstown 
Novembei 9th 1862 

Deae Sabine, 

I have read Herschel s letter with much interest and agice wiih 
him m eveiythmg The only objection to the mcicase of si/e he 
suggests is the expense, which piobably would be moic than doubled 

Believe me to be 

Tiuty } ours 

Genet al Sabvu Rossl 
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YU The Rev T R Robinson to Mcyoi- Genet al Sabine 

Castle Parsonstown Dec 4 1862 

My dear Friend, 

Since my letter to you on the Southern Telescope I have been fa 
voured by your Kindness with a perusal of letteis on the same sub 
ject from Lord Rosse Sir J Herschel, and Mr Lassell 

Mr Lassell s communication is very interesting, as describing his 
success m constiuctmg and mounting equatonally a four-foot tele 
scope, which seems a very & ood one, and with which he is un- 
doubtedly doing good work But with the conclusion to which he 
seems to come, that this construction is the best possible, and should 
be implicitly adopted, I am not disposed to agree 

It seems to me, if I rightly understand your wishes, that it is not 
our province to decide on any particular constiuction, but m the first 
instance to supply the Council with an expiession of our general 
opinion as to the feasibility and great importance of a Southern Re- 
flector and secondly, to give whatever practical information we have 
acquired since the former Correspondence This the Council may, 
if they think it necessary, make the subject of a separate communi- 
cation to the Melbourne Astionomer but it is, I think, highly in- 
expedient to bring before public men our discussions as to the best 
mode of doing the woik 

In lefeience to the first of these objects, I think the letters con- 
tain all that can be requned , but with respect to the other Mr 
Lassell s letter seems to be liable to several objections, based on 
some facts which he mentions and also on the lithograph which ac- 
companies it 

1 The upright standards between which the telescope turns are 
weak Mi Lassell has felt this , for there appears a transverse 
trussing marked romoveable, ? obviously designed to prevent 
flexure when the telescope is a few hours off the meridian this I 
fear would bo an imperfect remedy I cannot ascertain fiom the 
drawing whether the decimation axis is provided with counterpoises 
ind faction- wheels to dimmish its friction, but if not it will bear 
very seveiely on the flanches of this axis, especially m the position 
of 6 houis ofl the mendian The flexion of those standards may in- 
terfere to ioatly with the adjustments of the instrument if they be not 
of equil stiength 

2 I ho suppoit of the polar axis on friction -idlers at its uppei 
bcaimgs is as Lord Rossc has remarked, fatal to any precise determi- 
nation of absolute places Mi Lassell ippcais to idmit this, but not 
to think it of much mipoitanco, < as he can alwiys find an object 
which he wants, ’ and when ^roatci iccurac> is loqnnod a star 
taken from a catalogue with the mieromclci will give it ” On this 
I must icmaik that, m the fiist place it is not ilways e isy to identify 
the stais of comparison, and tint m nebular woik thoio will bo a 
greit waste of time unless the instrument can give position \uthm a 
sm ill fraction of a minute Mi Lassell seems m fact not to h ivc 
taken much tumble m veufym*, his adjustments and explains this 
by “ the inevitable labom of turning ho laig< in mslmmuit about 
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from 3 to 4 hours* angle on different sides of the meiidian and at 
various polar distances * It may be mfeired from this that theie zs 
considerable difficulty in moving it He has stated m the Monthly 
Notices of the Astronomical Society that the moving parts weigh 12 
tons — a large mass certainly, but I think that with pioper mechanical 
appliances its motion should not require such hard work The 
counteipoise on the polar axis must make the movement m HI moie 
difficult 

3 The tower seems ncketty and even dangerous Theie may be 
guards for the observer not shown m the lithogiaph, but even with 
them his position m a dark night will be perilous And as Mi 
Lassell mentions that with this anangement he cannot observe withm 
35° of the pole at any hour-angle, Sn John Herschel s remaiks are 
decisive against it If m addition to ‘ the labour of moving the te- 
lescope,’ the observers have to manoeuvre this complicated scaffolding, 
the most probable result is that it will scarcely e\ ei be used except 
near the meridian 

4 Mr Lassell s estimate of £2500 for such an instrument is, I fear, 
lowei than any optician is likely to accept I understand it to in- 
clude the telescope, equatoreal, tower, and its railways, steam-en- 
gine, machine foi polishing and grinding grinder and pohsher, with 
two specula, besides the cost of erecting dismounting and re erecting 
If the specula be of the same proportion as Loid Bosse s they will 
each be 2 tons their raw material will cost £400 and as a commercial 
speculation, I do not think any one would undeitake the nsks of 
casting annealing, grinding and polishing foi less than £1000 more 
which leaves a very small margin foi the rest But this concerns the 
Melbourne gentlemen who will of course obtain detailed estimates 

5 The report of the action of the skeleton tube confirms Lord 
Bosse s lesults fiom one which he had applied to his thiee-foot te- 
lescope I send a photogiaph of this latter, which I consider de- 
cidedly preferable from its great mechanical strength and large air- 
way 

6 Theie appears to be some difficulty about the levels which 
equilibrate the mu r or m the direction of its plane so that they do not 
act nghtly moie than 15° on the polar side of the zenith This can 
probably be obviated but I am induced by my own experience (cei - 
tainly on a much smaller scale) to think that the plan of suppoitmg 
the edge of the mirroi m a flexible metallic im 0 will be quite suf- 
ficient even for one of four feet, and that it should be tried befoie 
recourse is made to the more complex arrangement As to the back- 
support, we know that the equilibiated level s used by Lord Bosse 
work very well but I cannot help speculating on an elastic bedding 
such as worked so well with Sn J Herschel and recently with M 
Foucault As it must be water-proof we are limited to some 
structure of metal combined with caoutchouc oi to a piston sliding 
m an air-tight cyhnder For a six-foot speculum weighing 4 tons 
the pressure on each square inch of such a support is only 2 2 lbs 

7 Mr Lassell asks if Mr Grubb s estimate includes a driving- 
clock, and if he has provided for the status of the obseiver The 
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clock is included, and also a differential hour- circle As to the 
other, since the eye-end of the telescope (Cassegrain) travels m 
a sphere of only six feet radius, an observing chair of simple eon- 
stiuction and moderate size is amply sufficient Lord Eosse has 
remarked that a skilled mechanic should take part m the polis hin g 
and afterwards accompany the telescope when erected at Melbourne 
In the principle I fully concur , but perhaps it might be better if 
the Australian observer himself were to come over, and while the 
process was b omg on, make himself familiar with all its details 
The polishing large specula is ‘ skilled work ” of the highest oidei, 
and I do not think it can be effectually superintended by a mere 
mechanic 


Major-General Sabine 

President of the Royal Society 


Sincerely yours, 

T E Eobinsost 


VIII William Lassell , Esq , to General Sabine 


My dfar Sir, 


Malta Dec 1 1862 


I have today had the pleasure of receiving your letter of the 20th 
ultimo, enclosing some remarks of Sn John Herschel upon mine to 
you of the 5th I avail myself of the Alexandrian mail now hourly 
expected for a few words m reply 

I fully appieciate Sir John’s requirements of “ perfect facility of 
observing up to 10° SEE or Z D 42° S and proceed to state how, 
by a slight modification of my mounting, it would be completely 
satisfied 


Ey omitting the loose cross marl od ‘ removcable ” m my drawing, 
and giving about a foot more length to the wrought-iron supports of 
the ends of the P D axis, the telescope would have a motion quite 
up to the pole itself and to ensure the effective action of the levers 
for horizontal support it would be only necessary when the meri- 
dional /emth-dist incc towards tho pole became greater than about 
15°, to turn the telescope on its axis 180° by tho existing apparatus 
so that the eyepiece should point westward instead of c istwaid, and 
bring tho tower round to that sido It would also bo necessary to 
have a P D aic on tho western as well as tho ( astern support, with 
t xn b ent screw and locking ipp uatus, to which m this position of tho 
tclcscopo, the conncctmg-rod (bom b disengaged from its former posi- 
tion and carried round with tho tube) would have now to bo re-en- 
gaged Thus tho instrument by Hus slight addition would command 
cquaton illy evoxy stai above the horizon 

r lo enable tho observer to gain access to tho eyepiece when tho 
object w is noai the pole above oi below, it would bo nocossary to 
introduce a third rail, tho same distance from tho outer ono which 


B 
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that is from the inner, and to make the lowest beams of the fi amc- 
work of the tower to tiavel outwards on two parallel rails extending 
fiom the inner rail to the new outei or third rail — thus allowing 
the framework of the tower to rest at pleasure either, as it now does, 
on the inner and what would then be the middle rail, or on the 
middle and new outer rail This would ensure access to the eyepiece 
in every possible position of the telescope 

Though I have had a vciy short interval to considei the subject, 
I feel perfectly satisfied that the above easily-carned-out additions 
would quite answei the requirements insisted on by Sir John Heischol 

I remain, 

My dear Sn 

Yery tiuly yours, 

Geneurt Sabine Wm Lassell 


IX The Earl of Eosse to General Saline 

The Castle Parsonstown 
Dec 3 1862 

DrAE Sabine, 

Dr Eobmson has just shown me Mr LasselPs letter of Nov 5 I 
was not aware that his telescope would not reach the pole Probably it 
Would be sufficient could it be made to do so at moderate distances from 
the meridian I am not sure whether I should not be disposed to 
recommend m the first instance a common cheap wooden stand like 
Herschel s, or perhaps one on the same principle, but m the more 
substantial form of oui 3-foot telescope With the lattice tube the 
wind acts but little upon it Such an instrument has clone good 
work m Herschel s hands, and with us it is constantly employed m 
making lunar diawmgs, the want of an equatorial motion being 
scarcely felt In such a case it v ould be only necessary to send out 
the specula and even that peihaps would not be necessary, as with 
a competent poison I should think they mi D ht be made on the spot 
I am only suggesting the cheapest and easiest way of bunging 
great power to bear upon the objects m the Southern Ilemispheio 
and not foi a moment proposing an inferior method of mounting, if 
the equatorial (the best) can be attained As to the Casse to i un 
form my experience is limited to specula of 18 inches’ apcituic, md 
very few experiments have been made with them , I am quite unable 
to say whether they define as well as Newtonians or not 

I have been lemmded by Di Eobmson that m my last p ipoi I 
have omitted to mention a little expedient wehne lon^ been m the 
habit of resorting to, especially m polishing with simple pitch th it 
of raising the temper atuio of the room, and consequently of ihc 
polishing tool, above the temperature of the speculum In tins way 
tho necessaiy yielding of the pitch is provided for without softening 
the swface in contact with the speculum When the process is not 
proceeding successfully, by then raising the temperature of tho room 
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a few degrees good contact will often be procured, and tbe disappoint- 
ment of a failure prevented 

This hint maybe valuable to persons who have not so much expe- 
rience 

Believe me to be, 

Truly yours, 

General Sabine Bosse 


X The Earl of Bosse to General Sabine 

The Castle Parsonstown 
Dec 9 1862 

Dear Sabine, 

I have forwarded LasselPs letter of Dec 1 to Dr Bobmson I see 
no reason why LasselPs mounting, modified m the way ho proposes, 
should not answer, provided the mam suppoits, which are to be 
lengthened, aie mad^ sufficiently strong — much stronger than they 
are at present They, m my opinion, constitute the weak part of the 
mounting They are theoretically weak, and that they have been 
found weak m practice is evident, as otherwise the moveable bracmg 
would not have been employed The great merit of LasselPs mount- 
ing is its cheapness for it is almost all the work of a founder and 
boiler-maker and at Manchestei and Liverpool there are special ap- 
pliances which make such work cheap In the case of the German 
type there is much forging, turning, and fitting and therefore there 
is gi cater cost unavoidably but where expense is not an object it 
has many advantages Lassell, I understand, casts his specula at one 
melting, making use of a bell-founder’s cupola, and probably is enabled 
to procuie trained men and every thing necessary (except the mould 
and annealing oven) at some large bell-founding establishment In 
that theie will necessarily be a great saving Hitherto it has been 
considered important that there should be two mcltmgs, and there- 
fore to prevent oxidation the meltmg-pot has been employed instead 
of the cupola or reverbeiatory furnace , but Mr Lassell seems to find 
the single melting sufficient the only object of the second melting 
is to procure an alloy more dense and more free from pores but 
that is a secondary object, compared to the all-important one, of 
eventually polishing the speculum successfully 

Believe me to bo. 

Truly yours. 

Genet al Sabine Bosse 


XI Sir JEW Herschel to General Sabine 

Collmgwood Deo 10 1862 

My bear General Sabine, 

I sent the photograph by last night’s post, and I now return yon 
Lord Bossc’s, Dr Bobmson’s and Mr LasselPs letters 
I concur entirely m the following points — 

1 To leeommend the supplying of a 4-foot reflecting telescope to 
Melbourne, the large speculum to be of metal, not glass 

b 2 
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2 The mounting to bo such, as to bo efficient for observing any 
object above the horizon with ease and safety 

3 The tube to be a skeleton one 

4 The cost, if possible, not to exceed <£4500, but not less than 
£5000 to bo applied for, as I re illy cannot imagine how it cm bo 
completed and conveyed to Melbourne and erected there for less than 
the former sum, Icavmg any profit to the artist employed 

5 111 at it is \ery desirable Pi of Wilson should come over to 
look to the construction, and to see the process of polishing and 
mode of observing 

6 That the means of repohshmg the speculum should bo fur- 
nished 

I have read the three lottcis with all duo attention, but after gn mg 
evory weight to what Mr Lasscll says I havo still misgivings about 
the ad lptabibfy of the equatorial constiuction to the puiposo con- 
templated, and I begin now to lean to the ide i of an altazimuth 
mounting m wood with a good deal of iron bracing and tying about 
it — the round motion to be on a circular iron lailway and a system 
of pushing and pulling screw clamps to tighten up any local loose- 
ness of bearing, so as it were to yarn the frame m the position it is 
to havo during the observation, and to obviate alllatcial tofto arising 
from waipmg or shrinkage of wood, or expansion and contraction of 
iron I cannot help fancying that an oquatoieal so constructed as to 
pass across the pole would require such a length of support for the 
dechnation-axis as to be a fearful element of weakness, considering 
the enormous weight it would havo to bear in all sorts of positions, 
and with no possibility of counteipoisiny any pay t of it Nor can I 
quite reconcile myself to the mode of sust lining the observer when 
the telescope is directc d to tho zenith C crtunly Mr I assoll s lower 
would have to he advanced bodily on its hon/ontal bar snppoits m a 
way and to an extent that I should not like to depend on 

Now m an altazimuth mounting on my father’s pnnciple, with ad- 
dition of a fiamowork for tho counterpoise s, there is no more diffi- 
culty or discomfoit m observing m tho zenith, or between the zenith 
and polo, or at or below the polo, th m m any other direction Any 
object m any part of tho hca'vcns can be equally well obsorvcel, and 
with a little contnvanco, a slow motion to follow an object for a rea- 
sonable time without moving the fiamewoik m azimuth might readily 
bo devised 

Such a mounting would be vory far cheaper than an iron equa- 
tonal one (m which assuredly all the parts that aie to sustain 
weights variable m direction ought to be forged m tm ovi/Jit ?? on with 
the utmost care) It has been piovcd efficient foi the purposes for 
which such an instrument is wanted m the southern hamsphue — 
viowmg and delineating nebulae and comets, and disc o\ a mg new 
nebulae, &o It will give places quite satisfying Dr Itobmson s postu- 
late “ withm a small fraction of a minute” with depend ible facility 
(and that even when so roughly constructed as my 20-foot stand — 
much moic so when executed as works of tho kind now are) and by 
differential observations questions of proper motion, &e wopld be 
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fully within its reach Any how, there must he no daring experi- 
ment incurring risk of failure 

From Lord Bosse’s photograph it would appear that he has adopted 
Mi Kamage s form of wood-work, m which the lateral stays rest on 
a short cross-beam, and are much more highly inclined to the ho- 
rizon than the front and back ladders This (as I have pointed out 
m my article on the Telescope m the Cyclop Britannica) is an element 
ot instability, and for a telescope of this size would, I think, be very 
objectionable For the foundation frame I should be apt to propose 
something m the nature of the annexed woodcut, m which the thick 



lines represent wood, and the thin iron, — the large frame ABEF 
A B E F being laid down first, and over it, connected by bolts, but 
not by any mortismg or letting m to the same level, but laid on it, 
the cross pieces GD, HC of the transverse fiame CDGH to support 
the lateral stajs repiesented m projection by dotted lines, Ga, Ha, 
Db, Cb, attached aloft to ah the ends of the cross top beam These 
cross-pieces with two others, IK JX (equally laid on the lower beams 
and not under-cut) would form abed for the rails carrying the lower 
end ot the tube and the speculum — the whole revolving on a cir- 
culai rail on rollers, and the centie woik being connected with the 
wood frame by an interior iron ring bolted on to all the beams 
The whole to be strengthened by diagonal tics of iron ad libitum 
I cannot conclude this without once moio expressing my strong 
repugnance to the Cassegramian and Gregonan construction on the 
grounds expressed m my former lettor I feel coitam that it would 
entail the sacrifice of much valuable observation from more phy- 
sical exhaustion m the observer 

I remain 

My dear Goneral, 

Yours very truly, 

J F W Hekschel 


General Sabine 
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XII The Bev T B Robinson to Major-General Saline 

Armagh Observatory Dec 15 1862 

My dear Friend, 

I send with this a letter from Mr Grubb, in which he has stated 
some matters which he wishes me to make known to you He has 
sent with it a photographic representation of his proposed construc- 
tion, with references His wish to make the aperture m the Casse- 
grain speculum smaller, arises from a desire to lessen the thickness of 
glass m the field lens of the lowest eyepiece (which he supposed to 
be 9 inches aperture) and for the same reason he wishes to make 
the aperture of this lens less m proportion to its focal length than I 
had assumed namely 0 5 I find that, taking this proportion 0 4, 
and the focal length of the great speculum 32 feet, the aperture need 
only be 7 3 inches , but then the field of view will only be 11 instead 
of 13 9 with 8 11 inches, the aperture which I had proposed 

I thank you for the perusal of Sir J Herschel’s letter of the 10th 
ms t There is much of it m which I fully concur , but there are 
some parts which I think are open to objection 

1 I cannot at all doubt the practicability of equatonally mount- 
ing a 4-foot telescope even if Mr Lassell had not shown its practi- 
cability, it is a simple question of engineering and I am sure any 
competent engineer, looking at Mr Grubb’s photograph will see at 
once that it is quite adequate to carry steadily a tube which with its 
speculum need not be more than 4 tons weight Mechanically it is 
far stronger than Mr LasselPs and, now that Bessemer s steel is m 
the market by the use of that material m the declmation-axis its 
strength may be doubled I may also remark that, though the 
equatoreal does cioss the pole its dechnation-axis is of no dangerous 
length and seems effectually counterpoised 

2 I am at a loss to conceive why Sir J Herschel thinks a Casse- 
grain or Gregorian will cause such u physical exhaustion of the ob- 
server ” The eye-end m Mr Grubb’s plan moves in a less sphere than 
that of a 12-inch achiomatic and I never heard that the Struves, 
Bond or indeed any one who uses a refractor, find such a difficulty 
On the other hand I know by experience that climbing lofty ladders 
or even walking up and down stairs for a long night’s woik is really 
fatiguing 

3 If it were a question between an altazimuth mounting and no 
southern telescope I would of course accept the former but I think 
that to adopt it without absolute necessity is a real retiogression 
which would be bitterly repented especially as we have no reason 
to suppose that the Melbourne authorities are not disposed to do their 
work well Let us not raise up difficulties It is undoubtedly true 
that m Sir J Herschel s hands the 20 -foot reflector has wrought 
wonders but there are few indeed like him, and even he must excuse 
me for thinking that he could have done still more with it, had its 
mounting been equatorial This at least follows from my own expo- 



23 


rience Oil the one hand, I have worked a good deal with Lord 
Eosse’s 3-foot, which is as steady and convenient as anything of the 
kind can he and with Sir James South’s 12 -inch achromatic on a 
good mounting of the same kind on the other, I am familiar with 
Mr Cooper’s great equatoreal and I must say that theie can be no 
doubt as to the superiority of the latter Had it been altazimuth 
Mr C could not have published his Ecliptic Catalogue for many yeais 
to come I wish also to observe that I do not think a wooden 
mounting desirable for so large an instrument, even m these 
climates it is not durable, and under the hotter sun of Melbourne it 
would probably be less so nor will wood and iron act well together 
under extreme changes of temperature 

It is obvious that micrometer measures off the meridian have much 
difficulty except with an equatoreal 

The Cassegrain has great advantage over the Newtonian m respect 
of celestial photo^iaphy The image m the focus of the great spe- 
culum must be magnified Now if this be done by an eyepiece theie 
are two evils Glass stops a far greatei piopoition of the photogra- 
phic rays than a speculum absorbs and from the wide range of their 
lefrangibility, they cannot be biought to an accurate focus Quartz 
lenses vould obvntc the fust, but not the second On the other 
hand, the second speculum of tho Cassegrain pei forms the magnifying 
without any help and with perfect convergence of all rays to the 
same focus 

Sincerely yours, 

T E Bobinsox 

Major-General Sabine 


XIII Mi Grubb to Dr Robinson 

Dublin Dec 3 1802 

Mt nr yk Dk Bobixsox, 

Ihc plans and estimate which about nine yeais since I trans- 
mitted lor the consideration of the Committee, at that time foimed 
to report on tho erecting of a powerful telescope m the Southern 
Hemisphere, having had the honour of bem^ approved of by that 
Committee (although the design wis never c lined into effect on 
account of tho Bntish Government declining to supply tho requisite 
funds) it seems desn ible, now tint tho same Committee are recon- 
sidering the matte l at the request of some of th( spirited inhabitants 
of Melbourne, tint I should as the successful pro-jcctor on the former 
occasion prep no for la^in*, be foie the piosent Committee such data 
as cncumstanecb occumng durm^ the interval suggest 

I would then first state th it nothing has presented itself to induce 
me to alter even m det ills the on^m il design, much less to disturb my 
faith m its entire effectiveness I h ive, however, made drawings to 
suit the lititude of Melbourne, a copy of which on a reduced scale, 
together with a descuptive rcfeionco, I propose shall accompany this 



24 


letter Of tlie stability of the mounting I apprehend no doubt can 
arise, *while its freedom of motion is ensured by the introduction of 
that peculiar system of equipoise first introduced m the large equa- 
toreal exhibited by me m the recent International Exhibition It 
mil be seen that the inversion of the polar axis m the present design 
admits of using a comparatively small pivot for the lower beaung 
while the near appioach of the gieat mass of the entire moving weight 
to this pivot is most favourable to increased steadiness, and to both 
ease and aceuiacy of the movement in JR And if it he desired either 
now 01 at a future time to erect a telescope of 5-feet diameter (in- 
stead of 4-feet) I consider that the sizes given for the equatorial 
mounting would safely carry the larger telescope It is, however, an 
erroi on the right side to have more than adequate strength and 
stiffness m the mounting, more especially where such extra strength 
does not involve any undesirable amount of labour, 01 any extra con- 
sumption of time in the required changing of the position of the in- 
strument 

Tube — A ventilated tube appears very desirable The only drawing 
of one which I have seen (Mr LasselPs) appears to be liable to consi- 
derable flexure in short if theory he good for aught, it must have a 
good deal — to which, and not to its stiffness I would look to account 
for the apparent difficulty which I undei stand to exist of causing a 
displacement of the image by a pressure by hand at the upper end of 
the tube the tube probably giving way at that end under the pres- 
sure, without causmg the other end, including the large speculum, to 
follow In the drawing which accompanies this letter I have indi- 
cated a constiuction for the tube viz * latticed,” with internal dia- 
phragms, which combines rigidity with lightness and some approach 
to elegance 

Details of focal length — It may seem premature to speak here of 
these hut as some disadvantage has been suggested as pertaining to the 
use of a small metal of 9 inches diameter (in the 4-feet apeiturc of 
the large mirrors), I think it desirable to mention that m adopting 
the Cassegrain form of telescope, I consider that the focus of the large 
mirror need not be more than 8 diameters, or say 32 feet, and that 
in such case the lowest eyepiece may have a sufficiently large field 
(assuming the pencil it produces to be 0 2 in diameter), the diameter 
of the small mirror, of the field lens, and of the hole in large speculum 
being made 7 mches only 

The supporting of the large speculum — In respect of this important 
point, I fully expect it will be found that there is no necessity for 
incurring the inconveniences and disadvantages of an elastic suppoit 
It is I apprehend conceded that the system of equilibrated support, 
as originally devised by me, is adequate to the suppoit at the bad of 
the speculum It appears also to be generally admitted that if the 
lateral suppoit of the speculum be effected by its bemg suitably slung 

in an open hoop, or thus ? the same part being always below, 

no flexure is produced If so, then any plan by which the “ suitable ” 
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slinging of the speculum m all positions would be ensured ought to 
be effective, i e should not induce flexure m the speculum Now 
there may be several ways of effecting this but I shall only describe 
that one which appears to be perfect in principle, and has been quite 
successful m practice m the ^ase of a rathei weak speculum, viz of 
20 inches aperture and 1 25 only m thickness 

This speculum previously ground to a tolerably true figure on 
the back with the least possible reducing of its thickness, was next 
ground true on ed Q e The speculum being supported on the lever 
apparatus was ground and polished, and the lateral supporting effected 
as shown by the annexed diagram — 



m which A represents a portion of the speculum B section of a 
tiued ring or hoop havm 0 2 diameters internally, the upper or lesser 
diameter being such as model ately embraced the speculum, a single 
thickness of fine cloth being placed between C a second trued ring 
attached by screws to the inside of the speculum box, D, and finally 
trued after being peimanently attached to D B is fitted to C not 
tightly but so as to be free to move up and down and B is prevented 
from bearing at bottom edge upon C by an elastic medium (or springs) 
between 

This method of lateral support appears to possess the following 
qualifications — viz 1st It supports the speculum laterally, equally 
well m every position, and therefore no advantage results from keep- 
ing the speculum m the one position, nor cfosadvant igc m rolling it 
into all positions 2nd Whatever portion of the speculum happens 
to be above is not m close contact with the surrounding hoop (B), 
and is therefore free to take its proper boarin^ on the back levels, 
while the opposite or lower portion (or ed to c) of the speculum m 
pressing upon the nng B discharges that portion of the ling B fiom 
contact with C It may be said that although free move ment is thus 
provided for at top and bottom it is not so xt the sides , but it must 
not be forgotten that m ro^ul xtin^ the tightness (or looseness) of the 
speculum m its rm b B, and between the nn to s B and C, we have tho 
power to my dcsnable extent of keopm & the hoop B from pressing 
upon the sides of the speculum (noai its horizon t il diameter) and 
therefore there is no i cason to corn lude tli xt this arrangement will not 
suppoit a speculum later illy m every position of its edqe with tho 
same ficedom fiom flexure as the lest regulated hoop will m a single 
position 
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Subsidiary Apparatus — For the convenient removal and replace- 
ment of the large speculum, the apparatus intended to he furnished 
consists of two strongman ia & es, each moving on rollers (or wheels) 
one of these is provided with a fork raised or lowered by a stron a 
screw it is to be apphed underneath the large counterpoise the de- 
cimation- axis being horizontal and left there as a support in the ab- 
sence of the speculum The other carnage is provided with a suitable 
table, alsoiaisedandloweiedbya screw foi supporting the speculum 
m its box while being either removed from, or attached to the tube 
of telescope also of apparatus for enabling the observer to reach the 
eye-end conveniently m all lequned positions of the telescope 
I was surprised to learn that any difficulty had been felt with re- 
spect to such and that it could be supposed that a complicated or 
expensive apparatus was required The comparatn ely small distance 
of the place for the eye from the centre of motion and the convenient 
height of this centre from the level platform suiroundmg the instru- 
ment are such that for the great mass of observations the eye of the 
observer when applied to the eyepiece will ran a e within from 3J to 
7 feet from the ground level For this ian & e I propose to furnish, 
fist a modification of the ordinary observing chair, and secondly, a 
carnage on which the aforesaid chair may be placed (run up upon) 
the carnage to be capable of being laised or lowered while the chan 
■and observei aie placed on it and to allow of the obstiver reclining 
on the chair or standing, at pleasure and with safety For the few 
cases not met by the above, I think that a good step ladder with a 
safety rail (made on the spot) will be adequate 

Hand motions — The lar Q e diametei of the telescope would cause 
inconvenience to the observer m leaching to the edge while the eye 
is applied to the ejepiece I therefore have planned arrangements 
for bnn & m a the hand wheels for such motions somewhere between 
the e} epiece of the telescope and that of the finder 

Estimate — The residents of Melbourne having some time since 
desned to have an estimate including one large speculum (only) and 
exclusive of polishing machmeiy I have estimated for either such , or 
with the additional large speculum (ad libitum) With respect to 
the puces named, I desire to make a few observations I should think 
it impiudont on my pait to name a sum which would only pay pro- 
vided e\eiy thing went smoothly, and no such thing happened as a 
failure m the casting or breakage m the completion of the specula 
and I should think it veiy indiscreet to name a sum which would 
cuib me m executing the entne m a manner ci editable and satisfac- 
tory to all concerned including myself The recent stiides m the 
manufacture of steel would induce me to see how far this substmeo 
might be idvanta a eously substituted (of corn sc not without adding 
to the expense) m seveial paits where I had on 0 mally intended to use 
eithci cast or wrought non — for example the declmation-axis, and 
the telescope-tube Another observation I desire to make is that 
without wislim a m anyway to doti act from the incuts and excellence 
of the workmanship of Mi Lassells large equator eal, of which in- 
deed I have only seen a lithographic di awing and therefore could not 
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protend to form an opinion — I bay without expressing any opinion 
as to the workmanship I think that any one at all conversant m such 
matters may see that the two constructions (viz his and mine) are so 
entirely different m character that it would be quite impossible to 
judge of what one could be made for by knowing what the other cost 
In his instrument the steadiness whatever it may be, is attained by 
what I would call the brute foico of tons of metal m the other no 
expense is spared to keep down the weight and faction to the lowest 
If my construction have (as I fully expect) decidedly greater steadiness, 
and it is moved with one- thirtieth of the force lequircd to move 
the other, my labour m contrivance has not been in vam should it be 
put into use 

My original estimate was £4500 There aie some things now 
added, and my present estimate will be £3800 foi one speculum only 
and no polishing machinery, or £4600 for everythmg as before with 
the present additions The difference between these two sums, or 
£800, vould scaicclj- more than cover the actual cost of the items 
to be furnished foi it but it is not unlil cly that m any case I should 
find it desirable to cast a second laigc speculum and I place the ad- 
vantage of taking the second speculum with the customer 

Paithfullj yours, 

Thomas Getjbb 

Mev D) Eobmson 


Hefei ences to the lithograph of Mi Grubb’s pi oposecl Telescope 

A Masomy (bed above ground) 

BB Misomy (piers) 

C Polar axis 

I) Sector (moved b} the clod ), 5 feet radius 
E Clock (most pait imbedded m pier) 

I Pol ir clamp Cl imping to polar axis and connected with 
sectoi D it E by a diffcicntial screw for slow motion m Al 
G Ilmd-whecl foi quid motion m M it acts by a pan of bcvil 
wheels on a sh ift neai I, having at top a spiu pinion woik- 
mg m an internal wheel within the Ilour-cncle (II) 

H Horn -ende, 31 inches diameter 

I bcctor for relieving latei il pressure of lower bcanng of polai 

axis its iction is adjusted by a screw acting with the inter- 
vention of a spu il spun^ upon a sliding piece, m which the 
pivots of the sector turn 

II Eollci for i clicvmg liteial piessuic of uppci bcanng of polai 

axis, its lever, weight &c being situate it fuitlici side of 
piei 

LL Bell-crank &c for nlicvm & end pressure of polar axis a 
chain of peculiar consti action is proposed for connecting polar 
i\is md bell- erxnl 

M Upper end of the lever belonging to the internal system of 
equipoising apparatus of decimation-axis, Ac 
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NIST H Lever, weight, &c , supporting the upper end M of the 
aforesaid lever 

0 One of two levers relieving vertical (or rather polar) pressure 
of declination- axis 

P One of the two roller-frames connected with levers 0, — the 
other frame (that next the telescope) being hidden by the 
decimation-clamp 

Q A small part (the only visible) of declination-axis 
B, D eclmation- circle, 30 inches diameter 
S Decimation- clamp 

T Telescope (tube 4| feet diameter, 27 feet long) 

IJ Counterpoise 
Y Quid, declination motion 
W Slow decimation motion 
X Binder telescope, 4 inches aperture 


XIV The Earl of Eosse to General Sabine 


The Castle Farsonstown 
Dec 18 1862 


Deah Sabute, 

I return the copy of Herschel’s letter of the 10th, and have no 
hesitation m saying that I fully concur m his six propositions In 
addition I should say that whatever form of mounting may be 
adopted, provided the mstiument is accompanied by some one 
thoroughly competent to repolish the specula, the results will be 
impoitant Each form of mounting has its own peculiar advantages 
and disadvantages and the choice may be made without piejudice, 
to rest very much on financial considerations Sn John Heischel 
leans to the altazimuth mounting and no one knows better what can 
be done with it even m its simple form without counterpoises, than 
he does When thoroughly counterpoised the whole stand moves m 
azimuth with the hand, and the telescope can be pointed without 
effoit A rack which gives a slow motion makes the micrometer 
sufficiently convenient for observations close to the meridian 

Sn John Hersehel suggests more framework and more wheels than 
we employ to that I see no objection the additional cost would bo 
nothing and as to the additional weight the counterpoise would 
sustain it at the expense of a little more central friction 

Sn John Herschel mentions Mr Bammagc’s stand I have seen it, 
and a very rickety affan it was The wheels were much too close 
together, consequently it had but a very small base to stand upon 
The timber was slight, badly put together and there were no iron 
knees or iron braces 

In the case of a counterpoised stand like that of my 3 -foot tele- 
scope the principal strain is fiom the upward tlniVL&t of the counter- 
poise lever which acts upon a ring round the central point and so 
raises the whole stand leaving no more weight upon the wheels than 
is necessary to keep all steady 

The lateral stays, to which Sir John Herschel alludes, contribute to 
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resist that thrust, and aie not necessary to resist lateral strain, which 
seems amply provided against by the distribution of the four wheels 
upon the cncular rail, the wide stretch of the ladders at the base, the 
breadth of the back trussing, the large scantling of the timber, and 
the iron knees and straps No gale has ever brought out any 
symptoms of weakness and even when lifted bodily off the rail by 
the counterpoise -lever, there is no perceptible change of foim As 
to Mr Lassell’s equatorial mounting, I concur m Sir John Herschel’s 
mechanical objections to it still, considering Mr Lassell’s long expe- 
rience, and the positive way m which he speaks as to its efficiency, 
I cannot doubt but that with its faults, whatever they may be, it 
would still do its work in a satisfactory manner 
It only remains to consider the G-erman mounting that, I confess is 
my favourite and were it my own case to be just commencing work in 
the Southern Hemisphere I should adopt it if financial considerations 
did not interfere The fittings, however should be for the Newtonian 
as well as the Cassegrain lest the Cassegrain should not define per- 
fectly Sir John Herschel objects to the labour of observing with a 
Cassegrain, but Stiuve, Bond m fact eveiy one who employs a refi actor 
has the same labour and I am not sure whether moving up and 
down ladders with all the clothing necessary for a night s work is 
not moie laborious In choosing between the altazimuth and the 
equatorial we must recollect that Sir John Heischel has had a life’s 
experience with the altazimuth and that no observer is hkely to bo 
able to use it as he did for a very long time 

With the equatorial the woik is far easier it will be done much 
quicker, and probably much better 

Believe me to be, 
Faithfully y ours, 

General Sabine Boss® 


In consequence of Mr De la Hue’s absence from England, the 
President and Officers were obliged to prepare the draft of their re- 
port to the Duke of Newcastle without having the advantage of 
consulting him 

XY Extract from the Minutes of the Council of the Royal Society, 
December 18 1862 

The President and Officers submitted the following Draft of a 
Beport to be transmitted to the Secretary of State for the Colonics in 
compliance with Ills Grace’s request convoyed m the Letter of Mr 
Elliot, dated 10th October 1862 

“ Report of the President and Council of the Royal Society respecting 
the proposal of ei eotmcj in Meibom ne a Telescope of greater optical 
power than any previously used in the Southern Hemisphere 

< 1 The President and Council learn with pleasure that the Board 
of Visitors of the Melbourne Obseivatory have proposed resolutions, 
indicating their sense of the importance of erecting at Melbourne an 
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eqnatonaUy mounted Telescope of great optical power, and that the 
proposal is favourably regarded by Sir Henry Barkly, Governor of 
Victoria, and by His Grace the Secretary for the Colonies In respect 
to the importance which the President and Council attach to such 
an undertaking, they need do no more than refer to the fact that m 
the year 1850 the Eoyal Society and the British Association for the 
Advancement of Science presented a joint memonal to Her Majesty's 
Government, in which they urged the estabhshment of such a tele- 
scope at some suitable place m the Southern Hemisphere Tho 
scientific objects to be attained thereby are so clearly stated m that 
Memonal of which a copy is enclosed and m the [Resolutions of tho 
Board of Visitors of the Melbourne Observatory m July 1862, that 
the President and Council feel it unnecessary to do more than refer 
to these documents 

u 2 Since the presentation of the Memorial of 1850 an equato- 
nally mounted telescope of greater optical power than that then 
recommended has actually been constructed by Mr Lassell at his 
own expense m England, and erected m Malta, where ho is now 
occupied m making observations with it we have now therefore 
in addition to our previous knowledge the benefit of his expenence 
In referring to Mr Lassell s Telescope, the President and Council 
wish it however to be understood that they do not conceive that it 
should necessarily be copied m all respects , and that for the present 
they think it best to leave the details of construction in many respects 
open to further consideration 

“ 3 When the subject was previously under consideration, letters 
were written to some of the most eminent practical astronomers of 
Great Britain and Ireland, requesting them to state their opinions as 
to the best mode of construction and a correspondence ensued of 
which a printed copy is sent herewith After leceivmg the com- 
munication from the Colonial Office of the 10th of last October tho 
President wrote to the four gentlemen who were appointed as a 
Committee on the former occasion to superintend the construction 
of the mstiument (in case the Government should accede to the 
request) and also to Sir John Heischel enclosing a copy of tho 
former coirespondence, and asking whether their views had m any 
way changed ni the intei val The answers received fiom each ha\e 
been circulated among the otheis as was done on the former occasion, 
and have m most cases ehcited additional remaiks 

‘ 4 Availing themselves of the information thus so kindly afforded 
them, the President and Council have to recommend as follows 
regai ding the construction of the mstiument contemplated 

‘ (a) That the telescope be a reflector with an aperture of not less 
than four feet This is essential as no refractor would havo tho 
power required 

“ Q>) That the large minor be of speculum-metal Such mirrors 
can be constructed v ith certainty of success, and at a cost which can 
be foietold whereas tho recently introduced plan of glass silvered 
by a chemical process has not yet been sufficiently tried on so lar & e 
a scale as that contemplated 
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‘ (o) That the tube he constructed of open work, and of metal 
Lord Eosse has lecently changed the tube of his three-foot altazimuth 
from a close to an open or skeleton one and it is understood that he 
intends doing the same with his great telescope Mr LasselTs tube 
is also an open one, which his expenence leads him decidedly to 
prefer 

‘ (d) The telescope should be furnished with a clock-movement 
m right ascension 

‘ (<?) Apparatus for lepolishing the speculum should be provided 
“ (/) With lespect to the form of reflector to be adopted some 
ckfleience of opmion exists, as the Newtonian and Cassegraiman 
have each some advantages not possessed by the other On this 
point further correspondence appears desirable, but as the mam 
features of the scheme aie the same m both cases, there does not 
appear to be any occasion to wait till this point shall have been 
finally decided 

<( 5 With lespect to the cost, something must depend on the soli- 
dity of the construction and the perfection of the workmanship , but 
if it be assumed that the workmanship shall be of the best descrip- 
tion, and the mstrument furnished, as seems desnable with polishing 
appaiatus and a second speculum for using while the other is being 
polished, it is probable that the cost will not fall much short of 
£5000 

e 6 It is estimated that the construction of the instrument will 
occupy about eighteen months 

< 7 It seems highly desirable that the future Observer should 
come to England dui mg a part at least of the time occupied m the 
construction of the mstiument, in order that he maj become 
thoioughly acquainted with all its details, and especially with the 
mode ol repolishmg and also that he may peisonally acquaint himself 
with the working an moments followed at the Observatories of the 
Eul of Eosse and Mr Lassell who have expiessed their willingness 
to afloid him cveiy facility ” 

Ecsolved, — That the Draft now read bo adopted is the Eeport of 
the Picsident and Council, and that the President be requested 
to transmit the same to the Dul e of Newcastle 


Mr De la Euo having leiurncd to England was immediately 
made acqu unted with the previous conespondonce 

XVI Wcmen De la Hue, Esq , to General Sabme 

The Observatoi y Cianford Middlesex W 
I ebruary 15, 1803 

Mv nnut Genekae frAiuio, 

I hive lead the coxrcspondcncc m icspcct of the proposed Southern 
telescope with considerable mtciest, and 1 return it to you undei a 
separate cover 


* 
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I think that to adopt the altazimuth mounting in the present 
state of engineering science ■would be an inexcusable retrograde step 
As regards the two forms of equatorial mounting submitted for con- 
sideration, namely, Mr LasselTs and Mr Grubb s, each presents 
certain peculiar advantages, and counterbalancing disadvantages It 
is not a necessary consequence of Mr LasselTs plan that the telescope 
cannot be placed within 30° of the pole, but must arise from faults 
of construction in the Malta equatoreal, for his two-foot telescope 
can he placed m a line with the polar axi Moreover, a modification 
of the observing-tower would render it available for any possible 
position of the telescope The strengthening cross-piece (the re- 
moveable piece) between the uprights on the polar axis would not 
have been necessary had the mounting been made sufficiently stiong 
Mr Lassell does not go in for great niceties of fitting, hence the 
remarks m his communication about its formm & no part of his plan 
to determine absolute places I may here add that the necessary 
play in the supports of the gieat mirroi allows of a minute difference 
of tilting which is greater in effect than any errois dependent upon 
flexure or from alterations m the position of the polar axis 

I think that it is absolutely essential that a system of supports 
similar m effect to that suggested by Mr Lassell should be provided , 
the swinging ring does not prevent the distortion arising from the 
mirror bending by its own weight, when m any other position than 
pointed to the zenith In order that the counterbalancing levers 
should act properly, the telescope must rotate m a cradle so that 
the same radius may always be m a vertical plane I have had no 
experience with the Cassegiamian form of telescope, but can imagme 
that this form would possibly afford means of correcting the aberra- 
tions of the large mirroi by changes of curvature m the small mnror, 
but there would I conceive be a loss of light as compared with the 
Newtonian On the other hand the observer would be more con- 
veniently placed for regulating the movements of the telescope and for 
directing it, although during the actual time of observing he would be 
placed at a disadvantage m comparison with the user of a Newtonian 
which is undoubtedly the most pleasant to work with, from the 
perfect ease of the observer who may sit dov n m a chair looking 
straight before him, or at any convenient angle downwards, and is 
thus enabled to draw m the greatest comfort 

Dr Bobmson is m error m supposing that the Cassegrain tele- 
scope offers advantages for photography the truth being that the 
second reflecting surface must be done away with altogether and the 
sensitive plate placed directly m the puncipal focus of the great 
mirror Lessening the time of exposure is of the greatest moment 
and everything that conduces to that end is of the utmost import- 
ance It is very easy to enlarge the image afterwards latteily I 
have enlaiged my lunar photographs fiom 1 inch (the size of the 
original negatives) to 38 inches 

A provision must be made for the removal from time to time of 
the second or small mirroi, if it is contemplated to use the telescope 
for photography 
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Moreover the driving clock will require especial attention it 
must go smoothly and must be capable of rapid adjustment to lunar, 
planetary and sidereal time 

Mr Grubb s photograph of a plan for mounting a 4-foot tele- 
scope evinces as was to be expected from such a man, considerable 
originality and engineering ability, and I do not th™V that the 
Royal Society could do better than recommend that he be instructed 
to cany out the work His estimate is moderate, and I should say 
that £5000 is a small sum for such an instrument as he would turn 
out of hand 

I may heie mention that the only disadvantage of his form of 
mounting is the impossibility of moving the telescope all round the 
polar-axis as the suppoits of the axis would stop it this is very 
tioublcsome sometimes In m} own plan of mounting on the German 
8} stem this is obviated 

As ie 0 aids the duiabilit} of metallic mirrors and the desirability 
of piovidmg polishing machinery to be sent out to Melbourne I have 
a word to say My mirror A has been haid at work for nine years, 
and has been exposed to the destructive vapours of photographic 
chemicals for five } ears and a half and is as good as ever it was 
Mv diagonal mnroi has been at work for fourteen years and although 
I have three otheis m reserve I do not considei it necessary to 
rep 1 ace it I have ta 1 en the precaution to put boxes containing hme 
m my tube and these b} pi eventing the deposition of moisture have 
preserved my mirrors My advice would be let the observer use 
the telescope and not trouble himself about acquiring the art of 
figuring mirrois— I defy him to acquire the art m less than from 
four to five years I he possession of a polishing machine will be at 
first of about the same adv antage as the possession of a complicated 
turning lathe would be to a gentleman desiring to become an amateur 
turner Each must bu} his experience by trial and failure The 
finest figure may be spoiled m half an hour, and without the neces- 
sai} knowledge will not be readily regained Even for the most 
expei lenced the difficulties of producing critically fine figures are 
very great 

I have had a little expei lence with a silvered glass mirror of small 
size by Stemheil It was placed m my observatory, and care 
taken of it but m less than two years the silvering underwent a 
molecular change and broke up into minute scales I think that 
glass mirroi s should only be used by persons capable of resilvermg 
them at all events until their veiy geneial employment brings about 
the establishment of commercial facilities for this being readily 
accomplished 

I have written these remaiks hurriedly, but I shall be much pleased 
to afford any other information which vou may think I can furnish 
from my general experience m making and using reflecting telescopes 
I am, yours very sincerely, 

General Sabine Wakkeist Re xa Rxte 


c 
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XVII Sir J F W Herschel to General Sabine 

Collmgwood February 22 1863 

My dear General Sabine, 

I return you Mr De la Eue’s letter, which I have lead with 
much attention 

If the equatorial form of mounting can really "be rendered efficient 
so as to cany the telescope up to and beyond the pole and reach 
every point of the visible hemisphere with safety and comfort, as 
Mr De la Eue thml s, there is no more to be said I ha\ e still 
some misgivings, but I have no experience of such heavy mountings, 
and m such matters expenence is everything 

Mr De la Eue s remark as to the play m the support of the great 
muror is of very great importance e no possibility of avoiding 
such play The remedy is clear, and, as I conceive imperatively ne- 
cessary to be applied, viz the use of a fiducial colhmatoi as used 
by myself and described m Phil Trans 1833 p 488, and m my 
* Cape Observations ’ Introduction p xiv I wonder I did not think 
of insisting on this point in my previous letters on this subject Of 
course the mirror must be capable of adjustment to the collimator by 
screws moveable at any moment by the observer at the eyepiece 
I do not quite understand Mi De la Eue’s remark on the system 
of supports for the minor It seems to me that without a swinging 
ring no system of back support can be effectual "With it a me- 
chanism would certainly as he states, be required to keep the point 
of its suspension m a vertical plane 

It is very comfortable and reassuring to have both Mr Lassell s 
and Mr De la Eue s testimony as to the permanence of polish of 
their specula This being the case, the observations of the latter 
on the non necessity (and indeed positive disadvantage) of supply- 
ing polishing machinery appear to me worthy ot all consideration 
I quite agree with Mr De la Eue m deprecating the idea of 
adopting silveied glass for the great minor It would be a most 
hazardous experiment 

I remain 

My dear General, 

Youis very tiuly 

General Saline JEW Herschel 


XVIII The Earl of Fosse to General Sabine 

The Castle Parsonstown 
March 13 1863 

Dear Sabine, 

I enclose De la Eue’s and Herschel’s letters, which I have read 
with much intei est As to De la Eue s I perfectly coincide with 
him m ever j flung contained m the caify part ot his letter Our 6-foot 
mm oi ceatamly tilts a little vhich vculd vitiate all absolute de- 
termination of polai distances without the aid of Herschel’s colli- 
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mating arrangement The tilting affects also Eight Ascensions, 
but m a very slight degree foi which the collimator is also the remedy, 
diffeiential observations of couise affoidmg the ultimate check 
We have never made any effort to annihilate tilting Mi Grubb’s 
anangement of the supporting ipparatus seems much bettei than 
our& with the view to that object Some inconvenience may per- 
haps be felt from sudden changes in the position of Mr Lassell s 
polai axis "W e have nevci succeeded m detecting strain referable 
to edge-pressure As to Mi De la Eue’s lemaiks on the durability 
of minors no doubt he is collect if the mirrors are always dry so 
long as they can be kept dry they are practically everlasting My 
expei lence, however, is, that in the hands of assistants they are 
frequently wet and I am not suie whethei with the utmost care I 
could tike unless I were to resort to some artificial means of keep- 
ing their tempei ature above that of the air, I could secure them 
from the deposition of dew arising from sudden changes m the con- 
dition of the atmosphcie while they were unseeuied 

To employ quid lime m a lattice tube would be out of the ques- 
tion, and m a clo^e tube I have nevei thought the action would be 
rapid enough to be effectual Ei om the asci ndmg and descending 
cunents m a close tube I have always thought that the whole air 
vo ild be so often changed that quicklime would be of no use 
When the speculum is covered quid lime is effectual and telescopes 
undei a dome are seldom dewed My remail s apply to this climate 
how it mi to ht be m Austialia I cannot tell but so long as the spe- 
culum piesones a fan polish it would be bettei not to meddle with 
it and while I lecommend a polishing-machme to be sent out I 
should be very sorry to encourxge its bang employed unless when 
absolutely necessai\ I should advise also that a small pohshm 0 - 
mackme should be sent with two 10 -inch mirrors for the astio- 
nomei to piactise upon This would be a trifle though without 
some msti notion m addition to thit to bo found m books, it might 
be \ei^ uphill woil to aequnc the necessaiy tact to produce a fine 
speculum still I thml machmeiy affoids such facilities that with 
a little mstiuction any educated man, with an aptitude foi mecha- 
nical pui suits, would soon acquire the 3 nael so fai as to succeed 
moder itdy 

Believe me to be 

Truly j ours 

General Sabine Bossf 


XIX I Yaircn Be la Rue Esq to General Sabine 

Tlit Obsoivaton Ci an foi d Middlesex 
Apul 7 1803 

Mi nrv? Gtntrvt S vbtnf 

I loturn }ou loid Eos c s Idtn which I haie lead with great 
intcust I ngiec with T oid Eo sc thxt the colli motion-apparatus 
of Ileisdicl would affoid the moms of obtaining idnbk dctumi- 

c 2 
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nations of position “by the differential method I cannot but think 
that Mr LasseU’s method of obviating the distortion of the large 
mirror by edge-pressure is of gee it value for even m the case or 
my own 13 -mch I have been able to detect a very slight effeet in 
the image when examined by moving the eyepiece m and out ot 
focus when the telescope was placed at different elevations lhe 
mirror is suspended m a swinging hoop and each point of support 
(m the system of triangles) has a ball-and-socket joint so that l am 
suie there is no ‘ stickage, ’ but nevertheless there is a slight dis- 
tortion of the image The mirror is nearly If inch thick 

I have never worked with a lattice tube, but nevertheless my 
mirror has become occasionally covered with moisture and I have 
always managed to get it dry m about half an hour by placing the 
kme-boxes m the tube and covering up the end Most probably 
with the lattice tube the minor will become very frequently be- 
dewed and the remedy is not of easy application m such lar^c 
telescopes as that under contemplation yet I think that it would 
he found to he advantageous to provide means for covenng the 
mirror and making a short piece of the tube closed to contain a 
lime-box say about 18 inches of the tube, which would he amply 
sufficient to contain a deep nanow lime-box such as I use It 
consists of an outer vessel which contains an inner peifoiated vessel 
holding the lime and consequently a very large dr} mg- surface is 
presented by the arrangement 

I do not suppose that any inconvenience can result m sending a 
polishing-machme wnh the instrument but I should certainly feel 
inclined to discourage its employ ment on the mirror supplied to the 
telescope until the operator had fully mistered the art of figuimg 
mirrors b\ experience on a second mnror which lie ou 0 ht to be able 
to make equal to the original minor befoie he attempts to touch 

the latter , _ , . , * 

Again let me assure >ou that I am persuaded that the making ot 
the telescope could not be enti usted to a better man thin Mi 
Grubb and that no one is better qualified than Lord Kossc to ad- 
vise as to its construction The foie D omg remarl s are mercl} put 
forth as suggestions to he eonsideicd with others ^hich will neces- 
sarily present themselves to those immediately concerned m the 
planning out of the telescope which is soon, I hope to prove 
creditable to the science of England 

I am 

Yours veiy sincerely 

General Sabine Warrer De la Eirr 


XX The Rev T R Robinson to Major-General Sabine, Pres R S 

Obseivatory Aimagh April 13 18G3 

My d nut Peiend, 

There are some points m Mr Le la Hue s two last lcttois on which 
I wish to make a few remarl s especially as to his opinion that it is 
essential to use Mr Lassell s levels with the gieat speculum 
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If it were impossible to obtain good definition with the hoop sup- 
port, the use of them would be a mattei of necessity notwithstanding 
their complexity bull , w ei a ht, and the inconvenience (if applied as 
by Mr Lassell) of their requiring the pondeious telescope to be 
turned m its cradle when an observation is made off the mcndian 
But my own expenence that of Mr Grubb, of Lord Posse of Sir 
John Hcrschel, of Mi De la Eue himself and even of Mr Lassell 
(before he contmed this support) piove that exceeding shaipness, 
capable of sepai ating the very closest double stars that have been ob- 
served has been obtained without them Therefore even weie the 
lever arrangement absolutely perfect, the correction of the very 
slight residual defect which can exist with the hoop support is no 
equivalent for the evils which I have mentioned as belonging to 
them But m fact the} are liable to grave objections, greater far 
than any which appl} to the other They must be very liable to 
tremors from any vibration of the ground or agitation of the tele- 
scope and there is a still stronger mechanical objection, that the 
resultant of the minor s weight which is parallel to its plane passes 
through its centre of giavity w bile the plane of the opposing action 
of the Lweis though paiallel to the foimer is distant fiomit b} half 
the minor s thickness -f- the distance of the lever s ends from the bael 
This mmt produce a transveise stiain of a kind most likely to distort 
the mirxoi and both Loid Eosse and Mr Lassell have shown that 
friction on tin back (which acts m this veiy wa }) does act inju- 
riously 

Secondl} , I do not think there can be any loss of light m the 
Cassegrnn as compaied to the Newtonian If the small mirrors are 
of metal m both then, as MacGullagh, Jamin md othcis ha'vc shown 
the lcflexion at pcrpcndiculai incidence is greater thin at 45° if 
the Newtonian hive a prism, one of the rejuisite sue will absorb 
moie light than is lo t m the otliei telescope if (as is pioposcd) its 
small minor bo a silvered achiomitie which reflects 0 b of the m- 
cidi nt li & lit 

Ih idly I su rpose Mi De la Eue s idea of the necessity of lessen- 
ing as much as poss blc the time of e\posuie m Otic slid Photo- 
griph\ anses fiom the diffi ulty of mal mg the dming-clod ict 
re to ularl} and still moiefrom the motion of the moon and plinets in 
declination The last su or5 csts tin expediency of haung a clod ap- 
plied to the dedin ition movement as to the othei the Iu tt ht As- 
cension Clod outfit (if it lnrvt a piopei ic^ulatoi) to 1 ecp a star 
bisected for several minutes 

With m} veij limited piactice of Photo to i iphy it would he rash to 
controveit the opinion of so woild i irm cl a m istei of tint ait but 
I may mention why I h ul the notion th it tlicie would be some ad- 
vance m having the oru/mal incline as 1 ir^e as possible I think 
that theie must be a limit as to the least magnitude which can be 
impicsscd on ev<n the most sensible collodion — that formstmee, if 
an ippuatus migmfym* about 20 times (as is the case with a 
mmoi of 10 feet locus when tilm h a lunai pictuie) wei^ used to 
photograph a set of Nobcit s Test lines, very few of the senes would 
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be revealed The molecules of the sensitive matenal have a certain 
size, below which photography cannot go Subsequent enlargement 
of such a picture cannot develope what docs not exist m it Besides, 
a copy which is enlarged by lenses cannot be so sharp as one by 
metallic leflexion No combination can be so achromatized that a 
large portion of the most refrangible lays shall not be aberrant and 
though the most photographic of these do not go far beyond the lmo 
G, yet Dr A Millei s speetia show that others to a great distance 
beyond H have enough of enei^y to blur an outline Now as the 
proposed Cassegiam would gi\e an image equivalent to a focus of 156 
feet (foi the moon 17% inches diameter) and as the light of a 4-foot 
mirroi will probably suffice for this, I hope it will be admitted that 
my error is not without excuse 

Eouithly I still hold, aftei consideimg all that has been said, that 
a polishin^-appai atus is necessary The first of the two specula 
would of course be used until it becomes so tarnished as to impair 
senouslv its efficiency Then it should be changed for the second 
mirror, and then expenments should be made on lepolishmg it As by 
a recent contrivance of Lord Eosse even a 6 foot can be tested while 
on the polishing machine these expenments would not mterfeie 
with the continuous use of the telescope and I am confident that 
long before the second one became unserviceable the fiist would be 
a & am fit for woik But I ceitamly wish that there should be at- 
tached to the instrument an assistant who besides being able to 
observe, should be alieady trained to the woik of polishing 

I hope we shall soon hear fiom Melbourne and hear good tidings 
for as Sir John Heischel has well remaiked, the days that pass be- 
fore this sui\ey of the Southern Heaven begins aie each an me- 
tnevable loss to Astronomy 

Smceiely youis, 

Major General Sabine , T E Eobinson 

President of the Eoyal Society 


XNI Sir J F W Ilerschel to General Sabine 

Colhngwootl April 24 1863 

My dfae General Sabine, 

Loid Eosse's letter of March 13, and Mr Dc la Eue s of April 7, 
aie herewith letuincd 

I am Jad to see that it appeals agreed, 1st that the collimitor 
shall be adopted 2nd that a 1 ittice tube shall be employ t d 

I confess I had been astonished to heir thit the met il now m 
use absolutely lcsisted taimsh It nov appeals howe^ei Ih it 
vhen dated it suficis And that ]t will be deved vhcncni dunn^ 
its evposuie a chnue of tempu ituu fiom cold to w urn ucom- 
paniccl vith a dc^iee of moistme ippioachm^ the dev point hap- 
pens is ccifam vhc tin i the tube le latticed oi not Jhntfoicl 
sec no help but to stud out a pohshm*, ippai itus But then tins 
entails as a necessity tint the ob cnci mist be a man of s7 dl and 
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energy giving his whole heart , soul time , and thought to the one great 
work of using and J eepmg m oi der this magnificent instrument 
2ndly That he must learn to polish and must on no account 
meddle with the great speculum till he has peifectly familianzed 
himself with the operation of polishing and figuring specula by 
practice on smaller ones and for this I can hardly believe that a 
10 inch size will be laige enough 3rdly That the great minor 
should not be opened even for inspection (fuither than to be satis- 
fied that it arnves unbrolcn) till the whole mstiument is erected and 
quite letdy ±01 use and that the greitest diligence should be then 
employed to secure a great haivest of observations while the 
surface is jet perfect as it is moie than piobable that the first 
attempt (and many more) to renew it will prove failures And this 
is all that occurs to me on the subject of these two letters 

I remain, 

Yours veiy truly 

J E W Herschel 


XXII Mr Lassell to Gene) al Sabine 

London July 22 1863 

Dear General Sabine 

On the occasion of my tempoiaij visit to England I have had the 
opportunity of lookup into some of the coirespondence respecting 
the proposed 4 foot telescope for Melbourne and, m consequence I 
should be gl id to be allowed to state that I do not intend to con- 
tinue my observations with the telescope of this size now erected m 
Malta, and described m this correspondence, beyond the period of 
twelve or at most eighteen months from the present time and that, 
if this equatoreal should meet the lequiremcnts of the Melbourne 
Committee, I shall then be glad to place it at their disposal 

I remain, 

My dear Sir, 

Yerj tiuly yours 

Gene i al Sabine , E A William Lassell 


XXIII Wairen De la Hue Esq , to Geneial Sabine 
(Extract ) 

My dear General Sabine, August 8 1803 

While admitting the correctness of JDr Robinson’s opinion, <f that 
there must bo a limit as to the least magnitude w hich can be im- 
pressed on even the most sensitive collodion,” I am able to say that 
the minuteness of details m astionomical photographs made with a 
13 inch lcflector is not limited bj this ciuse In a 4-loot icl’cctoi 
the image would be nearly four times as laige, and the stiucluie of 
the collodion w ould consequently interfere m a proportionately less 
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degree with the perfection of the image I therefore urge on the at- 
tention of the Committee the advisability of making airangements 
foi the removal of the second mnror and of placmg the photographic 
apparatus m the focus of the great mnror 

My driving-clock will keep the image of a star on the wire of a 
micrometer for several minutes so that the difficulty m photographing 
celestial objects does not lesult m my case from imperfections m the 
driving clod it anses solely fiom atmospheric disturbances I am 
peisuaded that the pioper direction to be puisued m developing 
astronomical photograph} will be to mciease the aperture of the in- 
strument m i elation to its focal length and to dimmish the term of 
exposure as much as possible b} also improving the chemical part of 
the process 

I am, youis verj sincerelj 

General Fahne Warren De la Bun 
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CORRESPONDENCE 


I Genoa! Sabine, P It S to Piofesso) Wthon 

.The Royal Society Burlington House 
September 23 lb63 

My dlar Sir 

The Council of the Royal Society h ive oidered the printing of the 
Conospondonco of some of their Members ic b aiding the Melbourne 
Telescope, upon w hich their Report to the Dul e of Newcastle was 
based It foims a small octa\o pimphlet under forty pages, with 
lithographs of Mr Lassell s Telescope ind its mounting and of Mr 
Grubb s proposed Telescope and its mounting We shall receive the 
copies from the pi ess m ten days or a foitnight, when I shall hope 
to send you thirty or foity through the Colonial Office for distribu- 
tion amongst those who you may ]ud b e aiclil ely to be influential m 
promoting so important a matter As I presume Sn H Raikly will 
have left you for his new Government, I shall send a copy addiessed 
to him at Mauritius If either the Astronomei (Mr Eller} ) or } on 
wish foi moie copies you have only to wntc foi them I do not 
appichuid that thcic would be any difficult} in recommending a 
propei ly trained and m other respects suitable assistant from this 
countiy competent to rcpolish the speculum m case of need, and 
to both drawing the nebula} and photo b i aphmg (Ins rcmuneiation 
must of course be fiom the Colonial funds) I ha\e heaul two 
pei sons spol en of cither of whom I should ]ud b e would be veiy 
eligible, — one is Mr Alexindtr llcrschel a son of Sn John the 
other is i son of Mi Grubb who would be thoroughly at homo m 
ill pirtieulais The estimate which is entei tamed here of the 
enoi mous ind mux using wealth of your colony would stand v< ry 
much m the way of my proposition for supplementing the Col nial 
appiopmtion 

(Signed) Edward Sarin e 
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II Genet ctl Sabine, P B S , to lhs Grace the Duke of Newcastle 

The Royal Society Buikn & ton House 
Octobu 1 1S6> 

My Lord Duke 

Adverting to the despatch fiom the Governor of Victoria respecting 
the erection at Melbourne of a Telescope of gi eater powei than any 
previously used m the Southern Hemisphere and to the Pepoit 
theieon furnished at your Grace s desire by the Pie&idcnt and Council 
of the Royal Society I have now the honour to request your ac- 
ceptance of a copy of the Communications received from the Fellows 
of the Society who were consulted by the Picsident and Council on 
that occasion and which have been punted by direction of the 
Council Should youi Grace be of opinion that copies of these letters 
might be advantageously presented to those persons at Melbourne 
with whom the pioposition of establishing a telescope of this de- 
scription originated the Council would be happy to simply Mr 
Elliot with as many copies as he should thml it desirable to send 
out 

(Signed) Edtvard Sarin r 

P ) evident B S 


III Gena d Sabine PBS , to Ptofessoi H dbon 


The Royal Society Burlington House 
August 24 1S04 


My jnE4R Sir 

I did not receive ^our letter wnttcn officially as Chairman of the 
Board of Visitors of the Melbourne Observatory until the day after 
the departure of the Southampton Mail I hope that I am m time 
foi the Marseilles Mail You are already in possession of the opinion 
of those Bellows ot the Eoyal Society who aie gcneially esteemed as 
most competent to judge on the comparative suitability of Mr Las- 
sells or Mi Grubbs Telescopes foi the purposes which aie con- 
templated at Melbourne The opinions are expressed fully and un- 
reservedly and seveial copies of the Conespondence have been sent 
officially to Melbourne through the Secretary of State The deci- 
sion m legal d to the Telescope to he pieferred rests and must icst 
with the Melbourne authorities All that I am able to say is thit I 
have no reason to suppose that any chinge whatsoever has tal en 
place subsequently m the opinions expressed m the Conespondence 
which is m youi hands 

(Si a ned) Edward Sabine 


At the Meeting of Council October 27, 1864, the following 
conespondence was presented — 
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IV Pi of rihot to the Seer tary of the Eoyal Society 

Downing fetiect 31st August 1864 

Sip — •’With reference to pievious con espondence respecting the 
large lele&cope proposed to be erected at Melbourne I am duected 
by Mr Secret ii} Cai dvv ell to transmit to \ou to be lud before the 
President and Council of the Eoyal Society a cop> of a Despatch 
fiom the Governor of Victona forwardm & a Letter from the Secie- 
taiy to the Board of Visitors of the Observatory icquestiug that the 
thanks of the Colony should be presented to Mr I assellfor the offer, 
which it appears has been made through Gencinl Sabine to bestow 
upon the Colonial Government the powerful telescope which that 
gentleman possesses provided that it be found suitable foi the woik 
foi which it is required 

It will be observed that the Board of Visitois are of opinion that 
the suitableness of the instrument can be best detei mined by the 
Council of the Eoyal Society and 1 am to add that Mr Cardw ell 
would be & lad to learn that it was m the power of the Council of 
the Eoyal Society to accede to the wish of the Board of Visitors 

I am, &c 

(Signed) Iktd Elliot 

The Secretcvy of the hoyal Society 


(Copy ) 

V GoveniOi Sir 0 Dai liny to Mi Caidivell 

Government Office Melbourne 
22nd June 1S04 

Sir — I have the honour to transmit herewith the copy of a 
Letter and Enclosure bom the Secretary to the Bo ud of Visitors of 
the Observatory requesting that the thanks of the Colony should be 
presented to Mr Lassell foi the offer, which it appears h is been 
nude through General babmc to bestow upon the Colonnl Govern- 
ment the powerful telescope which that gcntlemm possesses, pro- 
vided that it bo found suitable for the woik for which it is required 

2 I he Boaid of Visitors are of opinion that the suitableness of 
the instrument cm be best determined by the Council of the Eojal 
bociety of Tondon who have already b< en good enough to inkiest 
themselves in the mittcr and have cxpi cssed then hope that effect 
may be given to their views on these two points thiough the medium 
of the Secretary of State lor the Colonies 

3 My advisers concur m the desire entert lined by the Boird 

I have therefoic, respectfully to expiess my hope that you will cause 
the necessary commumc itions to be made to the Council of the Eoyal 
bociety and to Mr Lassell, who is I believe a Member of that 
Association I hav e, &c , 

( Signed) C H Darting 

The Ut Hon Edw Cardwell , M P Sfc 
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(Copy ) 

VI Prof Wilson to the Chief Secretary 

The XJmveisity June 22nd 1S64 

Sir, — I have the honour by direction of the Board of Visitois, 
to foiward the enclosed Extract fiom the Minutes of a Meeting held 
yesterday on the subject of the Equatorial Teiescope ofiued as a 
present to the Colony by Mr Lassell, and to request that yon 'will 
have the goodness to comply with the recommendation ot the Boaid 

The hist direct intimation of Mi Lassell s liberality was m a 
letter from Major General Sabine President of the Royal Society ot 
London received by the last mail m which it io also stated that 
Mr Lassell piesents his Telescope only conditionally on its bcm to 
found suitable for the work for which it is required and on its bem^ 
actively used 

As regards the first of these conditions, the Board do< s not 
possess sufficient information to justify it m expressing an opinion 
and consideis that it will be most m accordance w rth what is due to 
Mr Lassell and best for the intei est of science that the same Com- 
mittee of the Royal Society of London which has alieady til cn so 
active a pait m the mattei should be requested to consider md 
decide upon the point 

’Whatever that deci ion may be however the Board feels that 
no time should be lost m expressing to Mr Lassell the thanl & of the 
Colony foi his very munificent offer 

I have therefore the honour to convey to you the wish of the 
Board of Visitors that you will have the goodness to request his 
Excellency the Governor to carry out these two lecommendations 
throu Q h the Secretary of State for the Colonies 

I have (Lc 

(Signed) W P Wilson 

Eon Sec to Boaid of Visitors 

The Honourable the Chief Sea etar y 

(Copy ) 

Extract fiom the Minutes of a Meeting of the Board of Visitors of 
the Observatory held June 21st : 1864 

Resolved, — 1st That the thanks of the Board be given to Mi 
Lassell for the offer which he has made of his Telescope foi the 
Melbourne Observatory 

2nd That the substance of this Resolution ho expressed m a 
Letter to the Hon oui able the Chief Sccretaiy accompimed by a 
request that he will forward it through his Excellency the Governor 
to Mr Lassell 

3rd That tne Council of the Royal Society of London be re- 
quested to decide upon the fitness of Mr Lassell s iclescope for the 
work of this Observatory 

W P Wilson 

JJon See 


(Signed) 
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(Copy ) 

VII Genet al fcabine to Mi Elliot 

Llandovery Sept 26 1864 


g IR Your letter of the 31st of August addressed to the Secre- 

tary of the Roy il Society on the subject of the proposed Melbourne 
telescope his been fov warded to me m the country the Royal Society 
bom., at picsent m locess I notice this m explanation of the delay 
-flhich has tal en place m the present reply under these circum- 
stances I have not thought it expedient to incur the loss of time 
which would bo involved in waiting for the re-asscmblmg of the 
Council m order to send a more formal leply 

The picvious correspondence on this subject printed m loo3 
contained the opinions of several persons of the gieatest experience 
m this country m the construction and use of laigc refleetois on the 
most suitable construction, both as to the optical part and to the 
mounting of such a telescope for the pui poses contemplated at Mel- 
bourne to 0 cthcr with its prob ible cost and the time lequned for its 
completion Full descnptions were B i\ cn ot Mr Lassell s reflector, 
and of one diddling from Mr Lassell s in several particular, which 
had been proposed by Mi Gnubb on a former occasion when the 
employment of a leflcetor ot gicat optical power m the southern 
hemisphere was undoi considci ition The lelative merits of Mr 
Lassell s and Mr Grubbs telescopes for the lcquucmonts of the 
Melbourne Observatoiy were most fully and most unrescnedly dib- 
cussed m the coirespondcnce printed in 18(>1 A copy of that cor- 
respondence w is piesonted to Mi Caldwell s prcdcccssoi, tho Luke 
of Newcastle and subsequently, with hisGneo s appioval, sev oial 
copies were sent to the Colonial Office for distribution m tho Colony 
itself I have now the honour of enclosing an addition il copy tor 


Mr Cardwell’s perusal 

Viewed simply as a vientijic question, few pel sons after the 
penis il of the coiicspondcnce would, I appiehcnd, dissent from tho 
conclusion th it Mi Grubb s telescope was entitled to a prefeionce 
for the special locality and purposes contempl ited at Melbourne 
leavnw tint of Mi Lassell tor continued use in tho hemisphere m 
which it was constructed either by Mr lassell himself, or by others 
to whom it should be his pleasure to entiust it But Mr 1 isscll s 
munificent offer (of which too much cmnot be sud m piaise) of 
ficcly pubcntmg lus telescope to tho Melbourne Observitoiy if it 
should be deemed by the Visitois of that Obseivatory is fully meet- 
ing their lcqun ements h is introduced anew element, vi/ i moneif 
element into the consideiation, uid as tho question now st inds I 
appiehcnd that wh itevor might bo the opinion of tho Royal bouefy 
01 of tho Bond olVisitois at Melbourne tho decision must remun 
md should properly lost with thosi who will hive to supply the 
money vi/ with tho authorities md tho I e 0 islatuie of the Colony 


It should dwiys be boim in mmd th it with i due regard to flu 
importance of the rosoaiehcb m which the telescope is to be employed 
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at Melbourne, and to tbe number of years m which it will probably 
continue m work, the first cost of the instrument itself is relatively 
of less importance I have, &c 

(Signed) Edward Sabinl, P "R S 


YIII Govemoi Sir 0 H Barling to Mi Seuetaiy Gai dwell 


(Copy ) 


Sir 


Government House Melbourne 
August 7 lt>05 


With reference to your despatch of the 6th October 1864 No 61 
I have the honour to enclose the copy of a lettci to mj pmotc St 
cretary from the Secietary of the Boaid of Visitors of the Melbourne 
Observatory, by which you will perceive that the Lc^islituie hive 
determined upon pui chasing a new Equatorial Telescope and th it it 
follows that this Government will decline to avail itself of the 
generous offer of Mr Lassell to present his lelescept to the Colon} 

2 As }ou have been good enough to direct that the proMous. 
communications on the subject should be made to Mi lassell by 
your authority I am pei haps justified m expressing a hope that you 
will cause an intimation of the final decision m fhc m ittei to bo 
communicated to that a entleraan with a renewed expression of the 
thanks of the Colonial Government 

3 I may tal e the opportunity of stating that the sum of £5000 
has been voted for the purchase of a new telescope 

I have Ac 

__ (feigned) C H Darling 

The Right Honoui able 

Edward Cardwell , M P 


IX. Pi of Wilson to Geneial Sabine 

The University Melbourne Aug 21 1SG5 
My mas Sir —It is with veiy great satisfaction th it I forward 
to you the following resolutions of the Boaid of Visitor" adopted on 
the 15th mst — x 

,, \ U a T the , Presldent of the Royal Societj of London be informed 
that the Legislature of Victoria has voted the sum of *£5000 for the 
purchase of an Equatorial Telescope one half of which has been 
already remitted to the Cionn Agents m England, and placed at the 
disposal of Major Paslev, BE for the puipose, and that the Go- 
vernment has placed the coriespondenee connected with it m the 
hands of the Eoaid of Visitors 

II That the President and Council of the Royal Society bo re 
quested to give the Board ot Visitors the benefit of their issistmco 
m selecting a maker, settling the contract, and superintending the 
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construction of the telescope so as best to carry out the recommen- 
dations contained m the Beport of the Boyal Society to the Duke of 
Newcastle 18th December 1862 

III That Major Pasley be requested to place himself m com- 
munication with the President and Council of the Bo} al Society 
and aft r ascertaining their views to enter into such contract as 
will most cffcctu xlly cany them out 

I enclose also a copy of a letter received from the Treasury on 
which the foregoing resolutions are based and a copy of the letter 
which I send to Major Pasley by this mail 

Ihe great interest which you have shown m this matter leads 
the Board of Visitors to count confidently on } our further assistance 
m bringing it to a successful conclusion The request contained in 
the second lesolution is not intended to imply that m the opinion of 
the Board any further discussion as to the form of telescope or the 
maker is necessary The Board thinks and I believe that it is also your 
opinion that the discussion which has ahead} tal on place has settled 
tli it question and that Mr Grubb s proposal should be adopted 
I his is not distinctly expicsscdm the resolution because Mr Grubbs 
name is not mentioned m the Beport of the Pojal Society, and 
because the Board clesncs to leave you free m the e\ent of any- 
thing having li ippened to Mi Grubb, or of any discovery having been 
in ide v Inch would tend to modify } our opinion 

In my c isc the Boaid be mn & m mind the & ieat length of time 
th it his clipscd since the propos il for a telescope was first made, 
md having now received mthonty fiom the Go\ eminent to act m 
the mattci, is desirous of &eiunn & the completion of the telescope at 
the earliest possible time consistent with the highest att unable per- 
fection m the instrument and consideis that this end will ho most 
effectually secured by lca\ mg >ou quite free to act m the matter, 
and trusting to you to sceuic the cooperation of those eminent prac- 
tical astionomers whose names you mentioned as willing to superin- 
tend the work durm h its execution 

Mr Grubb’s labt estim ite is .£4600 for the telescope Complete 
and this I holio\ e covcis e\ eiy thing, ineludm & the erection m Ireland 
foi a trial 

Ihe sum voted is £aOOO and the balance .£400 will be avail ible 
for i speetioscope md foi i photographic appaiatus adapted to the 
telescope md will still probably le ive sufficient to pay the freight to 
Melbourne As these tw o adjuncts will not occupy lon to m m ikmg, 
it will probably ho desn ible not to commence them till the tclescopo 
pioper is appro ichin & completion, so that the latest improvements 
may be introduced into them 

Irustmg to your earnestness to induce you to undertal e the great 
amount of trouble wo aie imposing upon you, 

I romam, my dear Sir, 

Very faithfully yours, 

W P WmsoN, 

Hon Sec to the Board of Vzsitoi $ 
Major G aural Sabine, BA , Pres h S 
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\ P/ofessor \\ ihon to Major Pasleif 

IhoUmvoisity Melbourne 
Au to it 1S(>> 

My di \n Marie Pvstiy, 

1 ha\e received fiom the Pieasuiy a lettei (No 426 s An h 1 1 
1865) tli it the Ciown Agents have been inhumed tint 

£2487 15s OJ in their hinds is to he tpphed town (Is the pui- 
eh iso of m b qnatoii d Leloscope md tint the bil nice , 625127s <>^ 
will be foiw ndedwhen icquncd 11ns lettei, i cop) ot whuh is 
enclosed ilso st ites th it it is to be expended undei y out ordn md 
thit you hive been nifoimed thit you will mun tuithei ( ommu- 
mc itions on the subject liom the Bond ol Vmtois to the Ob- 
scivatoty 

"With reference to this mattci I have the honoui by dmction 
of the Bo nd of Visitors to louv ird to you the following u solutions 
of the Boird adopted on the 1 5th mst 

[ Ihe lesolutions aie the simi is m the pnadm^ lettei J 
lo lender the present position of the m ittci ele u, it is ntuss ny 
to enter mto a buet history o± what his til on place You will 
piotnbly lemember thit toi many jens I have been ende uoium* 
to induce the Government of Victona to piocuu i lir n e rdhctm & 
telescope toi observing the nebnl c of the Southern llemispheic 
On the 2 -3rd July 1862 it the icqucsl ot the Bond oi Visitom Sn 
Homy B ul 1} wiote to the Dul e of New o istlc to isk tliiouji him i 
Eeport on the subject fiom tho Eoy al Society ot I ondon llus Ic d 
to i coirespondence amongst those bellows ot the Roy il Society best 
acquainted with the subject m which the toim ol tile scope most 
suit iblc ioi the purpose w is fully discussed m ill its dit ids md tin 
Eeport refened to in the second lcsolution w is idoptul on tho 
18ih ot Dcccmbci ind foiwudccl thionji the Dul e ot N< wt istli 
to Melbourne Subsequent!) Mr W 3 issill ofhucbhis ln^i te- 
lescope is i pie sent to the Melbourne Obsci\ itoiy it it should b< 
touncl feiutihle m ill points anel considei ihle time wis ouupnd 
in coiiespondcncc on the subject At 1 ist howiui tin m i 1 i 1 1 li is 
been decided on the leeonmund ition ot the 3>otid ot Visitois tin 
Government pi icccl 1)000 on the i tnnihstoi i new tdiseopi 
md the Assembly xoted it md hilt of this sum, w hi eh hid bun 
sent to Erijind tor the dtei ition ot Mi I issdls telescope, is now 
ivnlable 

llio Go\crnmcnt has now inthoii/ed tin Bond of Aisdois to 
commumc itt directly with tbo Eoyal Society md the m d < r of (Ik 
tchscopo m order to ivoid the del ly of sinthn^ ihe eomiinmu ition 
tin ou^h the Govirnor md the Scactu) ot Stilt isioimul) md 
ihe Bo nd idles on voui ^ood offices is one ot its Me mix is to < \~ 
pedite dl nutters of business connected with the plot uni oi the 
telescope 

r lhc toi m of the telescope md ill dot ids of construction h i\< Ik < n 
so lully discussed by the Eoy il Society md tin siqxuout} ot tin 
luountm^ propose d by Mi (mihb ol Dublin bis bun so eh nly 
eatablishod, that little remains to be doni besides h mn h bun Uk 
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order I write by this m ill to General Sabine on the subject, and 
tiom the interest which he has all alon & shown m it I am sure he 
will do all m his power to relieve ^ou ot unnecessaiy tiouble If 
as 1 expect, he agrees with me that the Eoyal Society has practically 
decided that Grubb s foim ot telescope is that which should be 
adopted the best plan will be to set Mi Giubb at worl at once, so 
tint no fuithci time may be lost 

I remain, 

My deal Major Pasley 

Yours veiy faithfully 
(Signed) W P Wilson, 

Hon Sec to the Board of Visitors 


XI h v 1 h hobmson to General Saline 

North Cheat Georges Street Dublin 
Feb 17 lfebs 

My 1)1 U I MIND 

Wc had our first Committee Meeting to-day, and I am glad to 
tell you all went on smoothlj Be Lx 1 uc is deli to hted with the 
dd uls of the telescope, md much pleased with the photographs of 
which Ilownd Giubb tool i lew m the rare lucid intervals that 
hive occurred one of which 1 enclose He appeals also from two 
wins which we sxw to day to tlnnl the fi^uie and polish of the 
spc< ulum \ci} to ood To-mjht promises to be tolciably favourable, 
and il so, I see no reason why we should not agicc on tho heads 
of our Xcpoit to you to monow, m which case I will lose no 
time m drawing it up and m forwaidm^ it to you I lead Mi 
Yei cion’s letter to you it luthonzes us to hope that tho roof will 
be made bi|t I must own I havo my doubts about the economy of 
constructing it it Melbourne In paiticulai the \ciy effective 
in augment of rolleis on which it is pioposcd it should move will 
requue fust laic woil mxnship 

Yours ever 

1 X IxOBINbON 

General Sabine 


At the Mooting of Council of tho Eoyal Society, March 19, 18G8 
the Ecpoit of the Committee on the Melbourne Telescope to the 
President and Council, with a sepaiatc Ecport by Mi Lasscll, was 
prcseii tc d as follows — 

The Committee were informed by Mr Giubb at the close of last 
year that the Telescope was ready for their final examination but 
the bad weithci which h is prc\ ailed m Ireland ever since precluded 
ill tri ils of its optic il power till February 17, when they met at 
Mr Grubb s works m Eathmmcs ltoad 

1 1 he Telescope was not finished at the time named m the con 

tract but the Committee have ascertained that the delay arose 
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solely from unfavourable weather, which not only impeded the 
actual work of polishing but tor weel s together mide it impossible 
to test the figure of the specula They considered that it was far 
more important to send out a perfect instrument than to 1 cep the 
exact time 

2 The Committee, after mmutelj and carefully studying the 
mechanical details of the equatorial have come unanimously to the 
conclusion that it is a masterpiece of en 0 meeimg Its movements 
are surprisingly smooth and steady it can be moved to an} poition 
of the sky even if it have to be reversed from one side of its pic r 
to the other m less than a minute by U\ o operators ind with \ ery 
little exertion 

The clock is smooth and equable m its action, it is very powerful, 
and quite equal to its work Great change of rate, as fiom sidereal 
to lunar time is effected by an ingenious piece of diffeicntial gear- 
ing small changes are made b} a cam adjustment moi cover it 
rings seconds for the double object of comparing its rate with a 
chronometer and to assist the observer m his observations 

3 The Committee are strongly impressed b} the great con- 
venience to the observer of the arrangements of the hour and polar- 
distance circles the facility of controlling their adjustment and the 
easy access to the eyepiece 

4 Ihe stability of the tube was severely tested, both in respect 
of its general stiffness and its power of resisting torsion, such as 
might he produced by the weight of the small speculum when the 
Telescope is off the meridian and the results were highly satisfac- 
tory 

5 In large reflecting telescopes it is usual to mal e piovision 
for keeping a given diameter of the great speculum always in a 
vertical plane When they are equatorially mounted this is done 
by rotating the tube m its cradle Here the tube do<$B not turn , 
hut there is a special arrangement of hoop suspension, by which, 
whatever diameter may be vertical it is supported m a unifoim 
and symmetrical manner The system of triangular levels it the 
hack of the gicat speculum is al^o contrived so as to pi event them 
from exerting any pressure which might distort it I his is a matter 
of the highest importance and the attention of the Committee was 
specially directed to it They examined it most carefully putting 
the Telescope m various positions of JR and P D on each side of 
the meridian both by day and night, and could not find any sign oj 
jlexvre or any distortion of the image m any of time changes 

6 In order to test the optical power of the second speculum B 
(the first one A had been tried and approved by a member of the 
Committee on October 12 last), the Telescope was directed to the 
following objects — In the daytime Venus and a Andromedsc it 
night (which fortunately was clear and steady) Castor the Great 
Nebula of Orion, £ Ononis y Andromedse, Uranus, 1 Messier, ^7 
Messier, 46 Messier, and 51 Messier from which it will be seen 
that both the light-collecting and defining powers of the mstiument 
were fairly tried The powers used were 220 (the lowest whit h 
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can take m the entire pencil) and 450 all negatives Of 

course one would not propose such an instrument for the measure- 
ment of close double stars work for which Telescopes such as those 
of Poulkova and Harvard are possibly better fitted hut the Com- 
mittee found that the h & ht even of large stars was collected into 
small hard and perfectly cncular disl s free from rays and though 
some diffused li^ht’* surrounded them it was exactly concentric 
with the central disl s The 5th and 6th stars of the Trapezium of 
Onon were not only plainly seen, but were very bright f Ononis 
was well shown, and the companion of y Andromedse was clearly 
divided with the powers of 350 and 450, and the different tints of 
the components were evident Uianus was well seen, but was sur- 
rounded by such a multitude of veiy minute stars that without 
access to the tables of his satellites it was impossible to know 
whether any of them wore seen"}' 37 AC was bioken into a heap 
of stars so large and brilliant that it qrute lost the character of a 
cluster The planetaiy Nebula m 46 M brought out most stri- 
1 m 0 l) the li„ht collecting power of this Telescope for it (which m 
most lelescopes appeals as a faint disl ) was revealed as a nng 
bright even on the da/zlmg giound of the suiroundmg stars which 
heie were as bnlhant as the components of the Pleiades appear m 
ordinary instruments With respect to the Nebulae it is needless 
to say more than that I ord Posse considers its performance m bring- 
mg out the detuls of the Orion Nebula, 1 M (the Crab) and 51 M 
(the Grreat Spiral) quite satisfactorily 

7 The Committee had no opportunity of testing the spectroscope 
on stellar or nebulu spectra hut thc> ha\e tried it on solar and 
electric ones and consider tint it will be very effective, from the 
solidity of its structure, and its large dispel sion combined with a 
small deviation 

8 The bal mce of the grant which will probably he absorbed by 
the expense of piel ing the instrument for removal, was not suffi- 
cient to justify the Committee m ordering a photographic apparatus 
which should he worthy of the Telescope but some trials have been 
made with a mal eshitt affair ’ which confirm them m their opinion 
that it is most important to turn to account the photographic power 
of this magnificonl mstiument not only for the moon hut for the 
pi met s and the sun On two oi three occasions Castor and the 
moon veie taken with this iempoiary apparatus as to the star its 
components impicssed then imigcs m to ood measurable disks m 
times varying from two to eight seconds with respect to the moon 
on Ecbiuarv 1 when she was soven days old and the an good a 
re marl ably hard and sharp picture full of mmuto details, was ob- 
tained, which exhibits so strongl} the great photographic power of 

* The cause of Ibis diffused light has since been discovered and removed 

f On the 10th ot fcebiunry however the Committee had the adv mtage of tho 
presence of Mr Lassell m the exammihon of Uranus among other objects with 
Speculum A and guided by Ins fxmiliarity with that object they were enabled 
to make out stars the position of winch with greit nrobability corresponded 
to the places of the two most distant and one of the nearest satellites 
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the instrument that they would regard it as a serious loss to science 
if this was not most fully brought into action This lb the moit 
desirable because lunar and solar photography would utilize a con- 
siderable portion of time, dunn & which the observing of nebulae 
is impossible After full inquiry the Committee find that the cost 
of the neccssuy apparatus for this work including a micrometer for 
measuring distances and positions on the photo B iaphs (111 e th it de- 
scribed in the Philosophical Transactions 1862 p 3/3), could be pro- 
vided for a sum not exceeding <£400 and they earnestly hope that so 
valuable an addition may be made Ihe^ have been given to undci- 
stand that the Melbourne Government have lesolved on putting i 
roof over the mstiiiment, but that they think it can be more eco- 
nomically constructed there than heie In this case it occms to 
the Committee that the second foim of root descubed m T)i Itobm- 
son s letter mi ght be piefoiable to the more complex one there 
recommended and as it would be less costly the diffeicncc would 
more than cover the expense of the photographic apparatus In 
this hope they have directed Mr Grubb to prep ire a detailed pirn 
of that apparatus and of the second form of loot The Committee 
conclude by stating that they have no hesitation m declaim^ that 
the instrument is perfectly fit for the woil lor which it w is de- 
stined They theiefore considei that Mi Giubb has fulfilled his 
conti act and have directed him to lose no time m pre piling the 
necessaiy cases and paclmg it for Melbourne They have also 
instructed him to insure it against the risk of fire during, its slay 
The Committee feel bound to say that Mi Giubb his put a most 
liberal construction on the toims of his eonti ict and iftci then 
minute examination of the excellence of the Telescope md the 
amount and peifection of the machinery connected with it md its 
manufacture they are convinced that Mr Giubb has been moie 
influenced by the desire of producing a perfect instrument thin by 
any prospect of pecumaiy advantage and can seuccly lealizo the 
possibility of giving so much foi the sum named m tko conti id 
especially when it is considered that special worl s hul to be elected 
for the purpose of constructing the telescope 

Posse 

T It Eobinson, D D , 

WAnrLN Dr L\ Itur 

Feb 19 1868 

P S March 7th 1868 — I would strongly recommend th it the 
photographic apparatus should he fitted to tho telescope before it 
leaves Ireland 

IVaprtn Dr T \ Tlur 


XII Separate Repoit fiom Ah La^ell to Gcyieral h ahtrtc 

R iy I odge M udt nhoacl 
FtbruxryJH \Hh 

My diae Sib, — I have 'sentuied to think that, having hid an 
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opportunity of examining the mounting and appliances of the Mel 
bourne leleseopc by day and its optical performance by m b ht you 
might not be unwilling to receive fiom me some report of what I 
thml of its performance and construction, even though that repoit 
be quite voluntary and unofficial 

I may express, first mygicit admiration of the general efficiency 
md completeness of the mounting and driving-motion m which the 
difficulties of meeting the requirements of firmness of position, and 
5 et of hcedom and convenience of motion are overcome more per- 
fectly than I had ventured even to anticipate 

home photogiaphs of the moon when about a quarter old weie 
shown to me, which thou b h taken only m an expenmental and pre 
limmary way I thought quite as good m relief and sharpness as any 
I have seen at least, that is my lmpiession without the advantage 
of ictual companson 

The only opportunity I have had of tiymg the optical power and 
geneial performance of the Telescope was the night of the 19th mst , 
w Inch, although cloudless w as obviously quite unfit to test the powers 
of my Telescope of largo apeiture A enticed examination of the 
figure was thciefoic impossible yet I saw enough to convince me 
that theio could be no great enor of figure and I had no pi oof that 
tliei e was my which was appreciable Some of the objects w e saw 
weie the Nebula m Orion y Anchomcdao 46 and 51 Messier and 
Uranus The two lattei which had the b reatest altitude weie best 
shown Under the circumstances, I considered the vision highly 
s itisfaetory and I should anticipate that m a fine and tranquil state 
of atmosphere the performance will justify very sanguine expecta- 
tions It is true that none of the objects weie as well shown as on 
somo occasions, I have seen them m the Telescope I had at Malta 
but I think it highly probable that the superiority of altitude and 
atmosphere may fully mil e up the diffeicnco 

Bad as the circumstances were Uranus appealed accompanied by 
what I believe to have been the two brighter satellites which were 
indeed more conspicuous than I expected to seo them and although 
my own vision did not suffice to show me any points withm these 
two a star was seen by at least two observers at such a distance as 
m il cs it probable that it was really one of the interior faint ones, 
which certainly I bhould not expect to see on such a m b ht 

4 In conclusion I freely express my opinion that the entire in- 
strument is a great triumph ol mechanical engineering and optical 
si ill and, with the advantages of efficient working and a fine 
atmospheio, I trust it will still add something to our knowledge of 
tho heavenly bodies 

I remain, my dear Sir 

Yery truly yours 

To General Sabme , 71 A , Williim Lasslix 

President of the Royal Society Sfc 
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kt the same Meeting it was 

Resolved —That the report now read be received and ^opted^aod 
that it be communicated to the Society, together with M 
letter, for publication m the Proceedings also tha Mi Grubb he 
authorized to proceed without delay m the con 
Photographic Apparatus referred to m the lieport 


XIII From Mr Ellery to General Su Edward Sabine 

Observatory Melbourne 
1S(J Jan 4 

My BE ib Sib , , 

The telescope has at length arrived and we aio now veiy busy 
getting it erected for nothing could be done towards it till .the » gu « 
machine itself came to hand It will he nearly two months before 
it can he fair ly tried when a spacious rectangulai building in 1 s 

travelling roof will be completed n „ . , , 

Mr Le Sneur arrived neailv two months hcfoie the telescope, 
having come by the overland mail, and the ship cany mg the tele- 
scope making an unusually long passage 

Ihe principal or more delicate portions of the instrument came 
out m good order the specula are still m thin coats of varnish and 
their surfaces appear m pertect good order Some ot the 1 n^e east 
mgs and portions of the goaung had got lusted hut not to in inju- 
rious extent The pieis were completed on new y car s men mn* and 
form a magnificent piece of masonry the stone employed bun n ihe 
grey basalt so common here (called blue stone ? ) m blocl s ot front 
one to three tons m weight each ihe biuldmg we have fin illy 
decided upon is of stuccoed bncl -worl 80 leet long by 40 wide 
Porty in length is taken up by the telescope room which i4 co\ou<l 
by a ndged roof of iron tiavelkng on rails on the w ills md mints 
back on the outer 40 feet of building leaving the telescope in the 
open air The back 40 feet is coici ed by a fixed loot lowei than 
the moveable one and will contain a polishing mcl engine loom a 
capacious laboratory and an office for obsciver The cost ot pieis 
building and roof will be about £1700 The Government with 
hard economy m all other directions have still acted vciy lihei illy 
about this work and I only trust the telescope itscli will turn out 
all that is expected of it The micrometer and spectrum appar itus 
have not arrived \ et 

I r mam 

My elcir bir 

■\ouis t nthfully 

ItoiTl 1 I 3 I LT KRY 

General Sabine 

Royal Society , London 
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XIY From Mi Ellery to the Astronomer Boy al 
(Extract ) 

Melbourne Observatory 
August 13 1809 

The great reficctoi is erected and at woil on the Southern Nebulae 
This morning Mr Le Sueur picked up Wmnccke s comet foi the fust 
time foi we have had a long succession of bad weather 

I am not satisfied with the performance of this great instrument, 
and I do not tlnnl the minors are at all perfect in figure I ha\o 
not yet seen anything like good definition of a planet with the lowest 
power Of corn so we get plenty of li b ht even with thenebuloo but 
no definition with bright objects The mechanism peiforms well 
and the clock woil s very satisfactorily for so heavy a mass as it has 
to move Ihc 8 tons of moving parts are as easily handled as far 
as setting and sweeping is concerned, as much smaller instruments 


(Copy ) 

XY j Rev Dr Bobinson to Mi De La Bue 


Obseivatory Aima^li 
October 28 lb(>J 


Mi Dr\n Sib 

Like you I am much sui prised tint Mi Ellery complains of the 
definition of the & rcat Melbourne telcscopo 

It is fortunate that Mr Grubb put m his coutraet that the tele- 
scope should bo tried by the Committee before he sent it from 
Dublin, and our Bcpoit is sufficient to prove that m ow hands it 
performed admirably Mow it behaves under other management 
may he a question and before adopting Mr Elleiy s opinion that a 
nnri ox which m Dublin fully divided y Audi omedoc does not define 
well at Melbourne I would suggest that there may be other causes 
for this than any fault of the maker or of the Committee who 
passed it 

I The speculum A (which I behove is now m the ielcscope) was 
nevei touched after you saw it on Eebiuary 19 Speculum B w is 
ropolished to remove a slight diffusion of light which you noticed 
and which was perfectly removed by the process Mr Gmbb s 
command of figure is so great th it I am ceitam this speculum also 
was perfect when it left his hands f 

II It is possible that the great and small mirrors are not in per 
feet adjustment This adjustment is easily poiformed but from 
the construction of the Cassegrain and Giegonan, any want of it is 
fax more sensible than m the Newtonian 

III Tho film of vainisb if not removed, will, of course be inju- 
rious Mi Le Sueui m a letter to me sonar months ago mentioned 
its existence to which I replied, that if ho had used stron & and 
pm o alcohol he would have found no difficulty m removing it In 


* Tins paragraph is an. answer to an inquiry by Mr De La Rue 

0 
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r ++ J. Mr TTnwaid Griubb he descnbod the film as “ sticky ’ 
Lac asfer afl £T» -t viscid when dry, and therefore I sup- 
pose that the alcoholwlnchhe^sedjv^too^ ^ ^ ^ bccn 
IY In the same lett of t b e eyepieces, which is vciy 

altering the position o J performance of the mbtnxmcnt 

^ V” 

in my repiy h , p „ nTnme nded him to replace it in its ou e ind 

” is possible ““.S 1 “* 

gieat screws stdtc ol stl un 

BU YT°r And "lastly it £ possible that Mr Mery, though a practised 
YI And iasuy m i ffiolont allow mcc for the cficct oi 

obseivei may not h ‘ 0 f gQ larg0 Jn a p C ituio II, 

atmospheric isturba^t ^ J ^ ^ of observing with anythin., 
as I thin j achiomatic he maj not eisil) lcxli/o the fact 

thafmthe Treat Melbourne telescope the disturbing cficct would 

l3e STTthe Sr o e nTation of some of those causes it is difficult to 
Without the P u ld fi d t au lt wl th this mnroi until ho 

srsSJ? “a» T; n * ^ «» «*•- *- 

Grubb s fmne he may he woefully disappointed ^ m i 

A s Sir Edward Sabine took so much intciost in thc B rcit Mel- 
bourne telescope I wish you would shov him tins letter 
My failing sight obliges me to employ ^manucnsis 

1 1* ItOBINSOH 

W Be La Rue Mq , FRS 


Tn January 1870 a communication dated Nov 8, I860, was re- 
ceived from Mr Le Sueur giving an account of tho removal of the 
Scope to Australia, and of the first observ ations m ule theic with 
It is here reprinted from the ‘ Proceedings’ of tho Boyd bocutj, 

vol XV111 — 

A description of the gieat Melbourne reflector, and its histoiy 
up to the time of inspection by the Committee have been conmu- 
nicated to the Royal Society tho following additional iccount )t 
the dom 0 s connected therewith since tho instrument was consigned 
to my care may be of interest to tho Society , « 

Mr Grubb commenced taking down tho telescope at the end ol 
April 18b8 this was accomphbhcd m no & icat length ot time, mi 
without any difficulty The specula (bj the advice of Mr 1 asst , 
who had found this method answer perfectly) wore coated ova with 
shellac varnish to prevent oxidation on the voy i G t out th(} wcic 
then piotected m their cells and on then lover suppoits by slion ft 
double wood casings, and tho other parts of tho telescope and m i 
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clxmery cased or otherwise protected The only casual t) which theie 
sociucd to he any 1 cason to fear could give rise to any serious con 
sequences was a tilting over of the speculum cases then great 
weight ^r as pcihaps a sufficient guai uitee from such an event it 
was nevertheless thought piudent th it the telescope and machmeiy 
^enoxully, should not be left entnely to tho tender meicics of the 
shrpxmig md ciuie libouieis I was thcreloie picsent at the ship 
m Dublin on boaid a storm-tug lined for the purpose, md xt 
tlie ti msblnpmcnt m Liverpool on board the Empress of the Seas ’ 
both. these opciations were performed satisfactory, and without 
an y sc i ious c isu ilty 

Ihe Lmpics of the fee is’ sailed fiom Liverpool on the 17th 01 
1 bill of J" Lily I followed by the \ugust Oveilancl Mail 

On my unval m Melbourne I found that beyond the selection 
ol a site m the Observatory grounds, nothing had yet been done 
tow u ds tho erection ol piei s oi building tins was prmcip illy owing 
to the fact tint Mi Lllciy and the Boxrcl of Visitors hid not con- 
sider c d the mfoimation which they x>ossessed sufficiently de Junto to 
\\ ui mt then pi icm & the mattoi m the hmds of Iho Woil s Depart 
me lit it h id thercfoic been thought advis ible to iwaii my ainv il 
necessity moditie itions having he on nude m the drawings 
the construe lion of tho picis WuS soon piocecded with, and sitisfae 
tonly tennniitcd it the be^mmn^ of this yen 

In tin mean time the tiupi ess of the fee is with her piecious 
c u b o hid nmed iftei met) long \oy i 0 e which foi some time 
w is the cause of much une ismcss p uls of tho mstiumcnt weie un- 
p iclvcd and tempoianly housed ihe whole ippeaied m f m order 
tin to w is ceil unly no m iton il d mi i a c done to inythin ft 

Axian^cmentb bom^ in pio^icss foi the election ol a suitable 
building it was thought xdvisible to delay mounting the telescope 
i m id x> id of the building w is consti noted little thcicfoie was done 
foi some time bc}ond betting up, is accurately as possible, the 
Xdununci-bloclb vhich eontun the polai axis healings 

I ho bmldm e was commcneod only m the yeai, and when it was 
thought th it sufficient progress had been made, tho ciunc vhieh had 
been used m the erection of the piois was lemoved to i more con- 
v i me lit position md the vinous heavy parts of the mstiumcnt lilted 
on io tho lioor of the telescope room, ovei the walls oi tluou^h a 
^ ip left foi th it purpose and, foi convenience m ifter opei itioiiR, 
xn tho noith w ill and noith end oi west wall 

Ihe mounting wab 1 lion pioceedod with and s itisfactonly recom- 
pil'd! ccl in little more than a wool as regards the mam parts, with- 
out mu eli difficult) 

Attempts weie made on two Decisions to use the mstiument 
loi i cl] us tm cut md obscivation but it was found that the dust 

(a die xclful onomy in tho summci) and tho & nt c msecl by the build 
3 ng accumul ited to such m extent as to le id to fc ir of considei ible 
cl mi igc to the bcanngs mil moio delicite paits of the machinery 
it w is thercfoic deemed piudent to covei up thi telescope as well is 
possible with tiipaulms and leave it m that state foi some time 
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The building is rectangular, 80 feet long meridionally by 25 wide, 
with walls 11 feet high Of the meridional length the tclcscopc- 
room occupies the noith 40 feet the next 12 feet are appropriated 
to the polishing-machine, crane, and engine the remaining 2 S feet 
are divided into two rooms one of which is at present used as in 
office the othei 25 by 14, is intended for a laboratoiy I he move 
able roof is 40 feet lon s and runs on rails laid the whole length oi 
the walls the telescope-room may therefore be completely covered 
m and as completely uncovered when required, the roof in the 
lattei case resting on the south building which on that account has 
a very low permanent roof 

The loof is constructed of six triangular wrought iron prmcip ds, 
cross-braced which abut at each side on a blond horizontal plito 
formed of two paiallel len a ths of stout an c le-iron, connected it 
various points by iron bands for additional stien G tli i bioad ver 
tical plate is bolted to the outer an s le-iron piece There are foui 
pairs of wheels 26 inches m diameter flanohed on the inside those 
he along the middle of the horizontal plate, the journals bein^ 
bolted to the angle iron pieces which form the pi ite 

The roof is covered with galvanized corrugated non it is there- 
fore on the wnole a somewhat heavy affair llie mechanical u- 
rangements for moving are, however simple and effective a stout 
iron shaft runs across the building and gears by wheel and pinion 
on the axles of the two south end wheels to this shaft is fixed i 
spoked hand-wheel, by means of which the operator readily sets the 
roof m motion and standing on a small platform connected there- 


with is himself carried along at the same time 

The design of the roof is due to Mi Merrctt of the Woil s di- 
paitment °On the whole there is much to be said in f ivour oi ibis 
rectangular form of roof the temperature even m this clim ito fi c — 
qnently descends too low to bo pleasant but the occasional bodily 
inconvenience pioduced thereby is more than counteibal meed by 
perfect freedom to tho observei and the gratification of knowing 
that the instrument is m the best possible conditions for sxtisfxctoiy 
performance Only one really serious annoyance have I lound con- 
nected with complete cxposuie I allude to occasional heavy dew 
rendering it almost impracticable to use the si etching and otha 
papers, the speculum meanwhile lemaimng free from deposit if pre- 
caution is taken not to woik at too great an altitude 

The telescope when housed lies meridionally on the east side of 
the pier and neaily m a horizontal direction, provision h xvm^ been 
made to pie\ent tho tube being lowered beyond a ceitain sin ill 
inclination 

The piers are in keeping with the massiveness of the m strum c nt 
they aie constructed of lar & e not to say huge blocks of bis ill ax< d 
to a fine surface, altogether a substantial and bexutiful puce oi 


work 

The height of tho walls with reference to the picis is such thxt 
very httle of the sky range is curtailed The north wall cuts off 
objects having a lesser altitude than about 10° When resting on 
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the east or west walls the telescope is nearly horizontal m both 
these directions trees interfere especially on the west side, where 
the ground rises This curtailment will probably be a matter of 
very small importance as, with a four feet aperture, observations at 
low altitudes are almost impracticable, and would probably never have 
to be resorted to, except m the case of comets Ihe roof itself cuts 
off some of the range near the subpolar meridian this, again, is not 
111 ely to be of much consequence 

The steam-engine, pohshing-machme, and crane have been 
mounted m the room devoted to them this room adjoins and is on 
the same floor (raised 4 feet from the ground, and 3 to 6 feet from 
the floor of the other rooms) as the telescope-room lo the east 
end of this machine-ioom, and communicating therewith a small 
lean to boiler-house has been added m the west wall is a window 
which when open will leave sufficient clear space to admit of view- 
ing a distant neaily horizontal object for the purpose of testing the 
minors 

The large speculum (A) was originally attached to the tube m its 
varnished condition on the hist favourable occasion it was taken 
down and unvarnished — a piocess which proved more troublesome 
than hid been anticipated The lac was very refractory, and the 
difficulty of icmoval oxag b entcd by the extieme heat then pie- 
valent after a piocess ol solution m alcohol, moppin b up, and 
washm b with water fiequontly repeated, although there seemed no 
lie which would still dissolve a lai b e number of maikm b s caused 
originally by the varnish brush were appai cut, and the whole sur- 
face had un unpleasant mealy appearance 

It was thought, however that the light lost would not prove 
senous and m any cise it did not seem that any fuither opciation 
except polishing would improve matters tho speculum was there- 
to! c romounted and tried and although it was of course impossible 
to siy what would have been the effect of a moie perfect polish, tho 
views givt n of the brighter nebula, were gaand m the extreme, and 
left nothing to be desired 

By degrees, however, and without much exposmo, tho surface be- 
came more and more tarnished, with evident effect on the peiformance 

In the meantime the second mirror (B) h id been umv irmshed m 
this case naphtha was used as the solvent, the solution mopped up, 
and the surlace washed with soip and water After i frequent 
repetition of this piocess the surface seemed clou of impuiities, md 
though not so bright as I had frequently seen it m Mi Grmbb s 
worl shop there were no si b ns of mealiness, tho only unpleasant 
casualty being a considei able pittm b ol two patches some two inches 
squuc, produced by droppings from the muriate used m soldoring 
the tin cover These pittings aio deep md unsightly but the ex- 
tent of surface conoded is comparatively so small that the offcct 
must be inconsiderable 

Tho specula weie exchanged about two months ago, and A put on 
tho machine hut nothing his yet been done towards i ©polishing as 
the noc< ssary arrangements have not been got together for pei form- 
ing that delicate opei ation w ith due convenience 
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Of work done, I cannot yet speak with any satisf iction smce it 
became at all piaeticable to use the telescope the histoij which L 
have to relate is a long chapter of weary heait biealm 0 w itclmigs 

with an occasional half houi’s woik , 

„ Aigo was the first object observed for purpose of delineation 
after tlie first nights work little (and that by snatches) w as done 
towards it the lapse of time caused by a new mroad of worl men and 
a long course of extremely unfavorable weather having c lined the 
nebula out of convenient reach The seaich, which was lcluctantly 
given np will howevei he again soon resumed 

I enclose two sketches, 4403 and 3570 of the lbG4 catalogue 
4403 The hoiseshoe nebula is a giand object conspicuous incl 
with shape even m the findei In the sketch the principal stus 
aie laid down from measuicd position- angles about dificiuit ccntics 
they aie not as accurate as I could wish and will be leobseivcd 
differently under better conditions m no case howc\cr cm there 
be sufficient enor to influence m any material degree the confi b iira- 
tions of the nebula or the smaller stars sketched m by oyc 

It -Rill be seen that the si etch contains considerably moie dctnl 
than the corresponding figure m Herschel s C italo b uc there ap- 
pears however, to he no maiked difference (with poihaps one ex 
ception) which may not be accounted for by tbe difference of iporturo 

The exception to which I allude is the presence of a small hut 
conspicuous double star at the s p anjc of the 1 not which lies be- 
tween the 7S and the bright streak the experiment has not been 
tried of cutting down the aperture to approximate to m is -inch 
Herschelian, hut the mtunsic brightness of the pnncip il st u and 
the presence m the CGH of stars not more bright (No 3 of 
Herschel s catalogue is ceitamly less bright) go fa to show, without 
this experiment, that the star did not exist as such with its present 
brilliancy at the time of the C Gr H and P 1 33 obscrv itions 
I have not seen Mr Mason’s diawm b but look forw ud with much 
mteicst to examining it and his i email s ihorcon 

The important position of the stai , and the c ireful scrutiny which 
the knot and its neighbourhood must hive reportedly uncki b ono, 
forbid the assumption that it was simply o\cilool cd by fexr Jolm 
Heischel 

The star 0 (I keep to Sir John Heischel s numbers and Icttois) is 
conspicuously and beautifully double the companion of considci iblo 
brilliancy about 15 ma b with its present bnHinicy mcl dona- 
tion it should I thin! , he within reach of an 18 inch 

The knot is what I presume should he called usolviblo the ip- 
peaiance is spaiklmg though no disci ete stirs cm be seen, cm opt 
pei baps a second famt one which is suspected at the s 1 xn b le 
Pait of the sticak neai to the knot is also spail ling but not in so 
maiked amannei the other portions appear of the oidmary mill y 
nebulosity 

The famtei nebulosity (S) of the bu b ht shed pi city well m nl s 
out the bordeis of the almost vacuous line which k ids up to ind 
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past the knot On receding from the lane it becomes very faint , 
nor is this faintness uniform hut the appeal an ces aie so fugitive 
that after repeated and painful effort I have been unable to catch 
them the holders, however, stretching to the stais as m the 
figure, aie occasionally pretty well seen On one or two occasions 
I have suspected the existence of a 1ml between the nebulosity 
about the stai No 10 and the lower portion of the 2S > this, how- 
ever, requires verification 

At the f end the upper and smaller semicircle is plainly marked, 
the lower and larger very faint, and consequently its exact figure 
uncertain there is ceitamly some very faint nebulosity leading 
through the groups of stais noith of the three blight f end stais, 
hut it has not been added to the sketch on account of its uncertam 
figuio and extreme faintness 

3570 A small but beautiful spiral The two brighter knots are 
rcsolvabh the greater brightness of these knots is not paiticularly 
shown m Sir John Hcrschcl s sketch hut is mentioned m the obser- 
vations tho general giound is only slightly nebulous 

Of worl out of the regular course amongst other things, Neptune 
has been obseivccl on some five or six occasions for figuie and a 
second satellite, with only negative lesults 

In the absence of a photographic appaiatus to be used at the un- 
interrupted focus of laige minor attempts have been made to utilize 
tho 2nd or Cissc & rnn ima 0 o an average exposure of near ten 
minutes on an eight day moon pioduced pictures which (by no 
means good) were of sufficient piomise to make it worth while to 
resume the attempt under more favourable conditions 

The time of exposuio is somewhat surprising and would seem to 
accuse a great loss of chemical rays by a second perpendicular re- 
flection but pcihaps the more legitimate conclusion would be that 
the inactivity was munly duo to absorption at the surface of the 
luge min oi which was then very jellow 

The spectroscope ai rived some time ago, but has not been much 
used it is thought that for stm woik of any value some modifica- 
tion will be required pnncipally the exchange of the piesent colli- 
mator foi one of longer focal length A greater dispersion, more- 
over, seems desirable foi nebular work however for which it was 
mainly designed the spectroscope m its piesent form, which is handy 
and compact will bo of much seiviee 

I oi spectroscopic woik on objects having a sensible diameter, the 
^ieat telescope itself labours under some disadvantages, the enoimous 
foe il length and consequent magnification of the ima to e is a serious 
income mcnco m tho case of funt objects and may be only paitially 
remedied by a suitable condenser This magnifying of the ima b o 
m ry however m some cases he ad\ antageous I allude to the pos- 
sibility thcieby affoidcd of viewing small definite portions of mode- 
r itcly bught objects unfortunately the objects with which we have 
to deal aie seldom of such a character 

Of nehulrn, Orion has been cximmcd for purpose of practice 
The tluee lines arc plainly and con&picuousl} seen the hydrogen 
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line is comparatively much, fainter than I had anticipated and dis- 
appears m the fainter portions of the nehnla 30 Dorado shows the 
nitiogen line with facility the second line certainly hut not m ill 
positions, and always with difficulty the hydrogen line is suspected 
only I can see no trace of a continuous spectrum 

rj Ai & o has been observed on only one unfavourable morning the 
nitrogen line was seen over a considerable space of the presence or 
absence of others, 01 of a continuous spectrum, I am unable to speak 
with certainty 

With respect to future operations it is intended that at first the 
routine work shall consist of a detailed delineation of the objects 
figured by Sir John Herschel or any others which may piove in- 
teresting this will take some time for even without the impedi- 
ment of cloudj weather the delineation, with any degice of satis- 
factory correctness, of a moderately large nebula requires a consider- 
able amo un t of work and careful and ficquent scrutiny It is hoped 
howevei, that this work will by practice bo found less painfully 
difficult than it is at present 

The spectroscope will he used as much as possible the moon 
photographed and attempts made to photograph the nohul c, w hen 
a photographic apparatus has been procured and staging photo- 
graphic room &e added to the building It is moieovci, hoped 
that before long a refractor of some nine inches apeituie may be 
procured to he mounted with the reflector, or, prefer xbly, as a 
separate mstiument 

This telescope besides being of much general use will find much 
and valuable employment m deteiminmg micromctiic illy the chief 
points m the nebulae under examination with the icflcctoi, with 
more expedition and accuracy than at present for spcctioscopie 
work this telescope would he a valuable adjunct, especi ill} if it bo 
constiucted of such compaiatively short focal length as seems now to 
be practicable 

The gieat interest which the Boy il Society have taken m eveiy- 
thmg connected with the Melbourne rcflectoi is my sole ipology for 
sending thus early such a meagie account 


XYI Mi Verdon to Sv Edwai d Sabine 


8 Victoria Chnmbeis 
Victoria Sfcieet Wcstminstei 8 W 
Fobiuaiy 22 1870 


Sin, 

I am directed to express the than! s of the Government of Yu tori i 
to you and to request that you will he pleased to convey Hum to 
the Telescope Committee foi the vciy valuible advice insistence 
and supervision given by you and them to the construction of the 
great Melbourne telescope 

The mstiument is now engaged upon the woil foi which if 
was intended md the Government of Yietona lool s foi \\ aid 
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to the important astronomical results which it will doubtless 
achieve 

I am further dneeted to communicate to the Eoyal Society a 
repoit by the Government Astronomer upon the working of the 
Telescope a copy of which I beg leave to inclose accordingly 

Ecfcmng to the requisite appliances for photographic work men 
tioned m Mr Ellery s report the Chief Secietary observes that 
whatever sum may be necessary for the constmction of the appa- 
ratus will be vciy gladly provided by the Grovernment 
I have the honour to be, 

Sir, 

Your most obedient Servant 

Geo Aebjdon 

Agent - Genei al fen Piotoi ta 

Lieut GinualSu L Sabine A C B , §c §c 9 
Pi evident of the lioyal Society 


XY1I Mi ElUry to Sir Edwm d Sabine 

Melbourne Obsei vatoi y 
Jammy 3 1870 

My di in Sn , 

* *■ * In a lettei to Mi Airy I mentioned the bad definition 

of the large minor (believed to be th it 1 nown as A) which was then 
m the telescope Under the most favourable circumstances I never 
once obtained with it what I could c ill mode* ately good definition I 
tried it on Saturn many times but could not get am detail whatever 
The larger division m the ring was visible, but was never distinct 
beyond this nothin*, on the ring or the planet itself could be made 
out I have, however, never had any experience m observing with 
luge reflectors, noi with refractors larger than 8 inches oi so and 
therefore may not have made all the allowances I should have done 
but aftci ovci twenty ycais constant observing with telescopes of 
various lands, my statement that the definition with mirror A (?) 
was not good may be entitled to some weight and when this state 
merit is endorsed by Mi Lc Sueur, who has very recently observed 
with lai^e reflectors m England and Ireland, the Committee maybe 
assured that the statement was not made with any desire to find 
fault or to convey anything but the actual truth of the case The 
mirror A (?) at first had a mealy yellow appearance after the lac had 
been removed w hich was thought to be due to a little residual var- 
nish dhis dull mealiness increased till eventually Mr Le Sueur 
was obliged to change it for E (?) The telescope performance is 
very much improved with E (?), and on several occasions I have 
obtained views of Jupiter and multiple stars, when the definition has 
been excellent 

The metal m mirror A on microscopic examination, I found not 
to be homogeneous, the surface being as it were reticulated Masses 
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of good alloy, bearing a fine polish, are intersected by reticula- 
tions of a yellow alloy, which appeals somewhat porous, and fiom 
which all the oxidation seems to anse Xo such state of metal is 
presented by mirror B which is now m use 

is fai as regards the mechanical airangements the telescope is 
in capital order 

I have & iven to oni Government a brief report of the election 
of, and subsequent work with the telescope a copy of which will, 
I believe be sent to the Committee 

Mr Le Sueur has been fully occupied during every available m to ht 
with nebular work A few nights since he observed the spcctium 
of rj Argus and found it to contain bright lines C and E (hydiogen) 
certainly others not so distinct probably part of the nitrogen spec- 
trum This is a most intei estmg discovery with respect to a stir 
with such a laige variability Mr Le Sueur sends these observations 

to Mr Stokes by this mail 

* & * * 

I remain 

My dear Sir, 

Youis faithfully 

Bom L J Iltiby 

Sir Ed Sabine Royal Society London 

XYIII Fi om Chief Sea eiai y MacFJiei son to M) Vudon inclosing 
Revolt fiom the Government Asttonomcr at Melbourne 

(Copy) 

THE GKEAT MLBOTJENE TELLSCOm 

Victona Chief Sooietuy s Office 
Melbourne Jan 3 1S7Q 

Sib — The great Melbourne telescope having now been m fin 
woikmg order some three or four months, it aiipcirs to bo i fiitmg 
time to request that you will convey to the Telescope Comnnttc c of 
the Boyal Society thiough the President Geneial Sabmt, the th inks 
of this Government for their veiy valuable advice, assist mcc, and 
supervision m the construction of the instrument whic h is now en- 
gaged upon the woil for which it was intended and, it is hoped, is 
destined to achieve important astronomic il results 

You will be good enough to communicite to the Boyd Society 
the inclosed lepoit of the Government istronomer which dthou^h 
m some lespects not so satisfactoiy as could have been desired will 
be read with much interest It is unnecessary foi me to s 13, th it 
the Government will make provision foi meeting tho cost of the pho- 
tographic apphances, to which icfeience is made 

I have Ac Ac 

(Signed) John MvcPuleson 

GioicjeF Veidon Esq OB 
Agent General, London 
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(Copy ) 

Obseivatoiy Dec 31 1869 

Sir — I have the honour to submit for your information a repoit 
of the erection and subsequent working of the great Melbourne tele- 
scope The telescope arrived m November 1868, and its erection at 
the Obseivatoiy was commenced early m Jammy of the present 
year The building for its piolection was not completed till June 
and the final fitting up of the telescope finished eaily m July 

Fiona a lcpoit furnished by Mr Lo Sueur (the astronomer m 
chaise) I extiact the following — Observations were attempted as 
eail} as April m this year but the telescope was not m fan woik- 
mg oi dei till about the middle of August, since which date observa- 
tion has progicssed more oi less satisfactorily 

The pnncipal work has consisted m examination and mapping 
out of nebula) but the very unfavourable weather thioughout 
almost the whole season has pi evented much process 

‘ Of other w oil position observations have been made of Win- 
nec.1 o s pcnodieal comet except m so fai that largeness of npeituio 
may permit the following up of a comet to a late date the great 
telescope is of coin so, unsuitcd to that kind of worl , and bad weather 
it the cntical time prevented a full utilization of the above-men- 
tioned pcculi inty yet it is thought thit the liter obseivations may 
be of v aluo m filling m the senes which will have been obtained m 
Europe 

When fivoumbly situated Neptune was obsaved on many oc 
casions for cxamin ition of figure and detection of new s itcllitc, with 
negative lcsults m both cases ’ 

With respect to spectroscopic observations Mr Lc Suem says — 
« The spectroscope furnished by Mi Griubb has already pioved of much 
sen ice for nebula) woil lor stir woik as fai as I can at piesent 
]ud^e it is unsuitable nevertheless i very import int observation has 
1 itcly liotii made theiewith, showm b that the spcctium ot the variable 
7) Ai b o is eiosscd with blight lines lo follow up this, and stu 
obsuvation generally, to much purpose would rcqunc a consideiably 
modified spcctioscope The one now on hand was intended spe- 
cially for nebula) worl , and foi this it is as competent as could be 
d( sued ? 

Nothin^ has yet been done m cclesti d photogmphy It was 
supposed that the original vote would hive bocn sufficient to cover 
the expense of i suitable photographic ippuatus, but the many 
extra expenses incident to pad mg shipment <Xc exhausted the 
avulablc funds Ihc Itoyil hocuty of Iondon, however, deeming 
it of b icat impoitance that the telescope should bo fitted for photo- 
gi iphic woik landly tool it upon thcmsolics to older the leqmsite 
appliances which I believe no now m course of construction by Mi 
Griubb (the mal ei of the telescope) 

We ire not yet informed of the exact cost of the apparatus, 
but it will bo neecssiry to relieve the Eoyal Society oi its self- 
imposed buiden 

In my lcpoit to the boaid of \ lsitois m Apnl last I lefenod to the 
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construction of the telescope, but could not at that time speak of its 
performance or capabilities but during the seveial months’ use 
since then, Mr Le Sueur has tested its performance most caiefully 
and although I have had no prior experience with reflecting tele- 
scopes of such dimensions as this, I have been enabled from frequent 
observations to form an opinion of its powers 

"With the large mnror flrst used the telescope certainly did not 
perform so satisfactorily as could be desired and making all allow- 
ances for atmospheric disturbances the definition was never good 
but with the other mnror (supposed B) it became very much better, 
and Mi Le Sueur speaks of its performance now as ‘far more 
satisfactory ” The large mnror first m use has become very dull 
from a peculiar kind of yellow tarnish, and it is highly probable that 
it will have to be repohshed befoie it is fit for much service and 
considering the great delicacy of the operation and necessity of consi- 
derable expei lence m its performance it will be advisable to obtain 
a supplemental y metal mnror of 12 01 15 inches dumeter vhich 
should be figured and polished not onl} for the practice of the astro- 
nomer in charge of the telescope but also for the tiainmg of the 
assisting woikmen 

The building for the protection of the telescope is m mo t respects 
satisfactory The peculiar construction of the loof lenders the ex- 
clusion of dust a difficult matter but much I believe can yet be 
done to improve it on this score The lolling gear, by means of 
which the roof is traversed from over the telescope was somewhat 
defective at first hut has since been made to work satisfac^ only 
The polishing apparatus with its dnvm to steam en 0 me, aie m their 
places and ready for use whenever they may be rcquii cd 

The necessary stages for testing the mirrois when on the polish- 
ing machine aie now m course of erection A photographic room 
has been elected m the telescope-room, and will be leady for use m 
a few weeks 

There are several anangements and appliances yet required before 
the telescope can be said to be properly provided amon & which aie 
more convenient observing- seats drawing stands and the erection 
of a platform outside the telescope-room for photographic opera- 
tions Some of these are already m progress, and should sufficient 
means be available, will soon be completed 
I have <Lc <Lc 

(Signed) Bonritr L J Lllyey, 

Government Asti onomtr <$fc 

The Eon the Commission's of Ci own Lands and Liu vey 


XIX Rev D> Robinson to Sn Edwai d JSahne 

a March 1870 

My deae Sie Euwaed, 

I have lead with pleasure the copies of letters fiom Mi Yerdon 
and Mr MacPherson, which jou have sent me, on the subject of 
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the gieat Melbourne telescope, and the accompanying report by Mr 
Ellery 

The former acknowledges m most gratifying terms the share which 
the noble body over which you preside had m carrying out the grand 
scientific conception of the Victoria Government 

Mi Elleiy s report is not less important for it shows that the 
difficulties and objections which always beset a great and novel un- 
del ial mg are clearing away and a bright and prosperous view is 
opcnm 0 of the future 

Of the objections which were numerous many have been circu- 
lated m the Melbourne papers and some have been communicatecl 
not only officially to me md Mr Grubb but also to others m this 
country through whom they have gained publicity 

(l) One of the compl nuts icfeired to m Mi Eller} s report is that 
a propel observing chan was not furnished along with the telescope 
The Committee requested Mr Lc Sueur, when m London, to examine 
the most approved machines for the puipose and gave him cwte 
blanche to order that which appealed to him the most suitable Ho 
selected the Dawes chair and it it has failed m its object, he is the 
only pa son lespon lblo loi the failuio 

(11 ) Mi Le bucui thought it necessary to alter the eyestops of 
the eyepieces from their noimal position, influenced by the hope of 
a little increase to the field of viev , but at the cost of more than 
equivalent loss of li^lit 

(m ) Mr Lc Sugui complained that the spectroscope which was 
sent out was not adapted for all spectroscopic uses, and that tho 
Cisscgram teloscope laboured under some dibad\antages on account 
of the great size of its secondary ima & o 

Tho objection domed from the laige size of the image may he 
removed by condensing the image by a convex lens, cither sphcucal 
01 c}lindrio il The limit to which this c m ho done is determined 
by the condition that tho vci^ency of tho condensed pencil shall not 
exceed that of tho colli natoi s object glass In the case befoio us 
the ver^oncy of the i i}s of the second image= T 1 T and that of tho 
collimator = , so thit the ima b e can be condensed to T l 0 of its 

diameter, and its bri & htness increased a hundicdfold 

As Mi I o bucui has litcly been dom & \cry good work with this 
spcctiobcope on nebulas and planets, he has probably m some measure 
surmounted his difficulties and that which he still seems to feci 
about its application to stars will similarly disappear by the use of 
the cylindrical condenser 

When this spectroscope was constructed it was not supposed that 
a high disperse e power was available foi nebula) and the highest 
for which it wis furnished did not give more than 5 5 degrees of 
dispeision from B to G A compound prism of Mr Chance’s new 
dense ^lass can be furnished at a model ate cost, which without any 
alter ition of the spcetioscope will give double tho dispersive power, 
probably sufficient for everything except the sun and I have di- 
rected Mr Grubb to send one out with the photographic appaiatus, 
which is now neaily completed 
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(rv ) Mr Le Sueur complained that the micrometer s field of view 
is inconveniently small The size of the micrometei was however, 
decided on after a careful discussion m every step of which he tool 
pait and to which he appeared to assent An oidmary micrometer 
with an illuminated field is quite inadmissible for neoular woik and 
the only alternatives were one with wires illuminated m a daik field, 
or a double-image one I had a strong inclination to tiy the latter, 
of vhieh an elegant form was long since described m the Philoso- 
phical 2 1 ansactions by K-amsden m which the small rnnroi of the 
Cassegiam is divided, and its segments aie separated as m a hcli- 
ometei This howevei, has the te ieat disadvanti^e of halving the 
light of the images and further lessening it by requnmg i dia- 
phragm to be placed behind the small minor twice its di imeter 
In the illuminated wire miaometer the vision of nebuloe is least 
interfered with but the apparatus lequned for its illumination is 
bulky, and if it had been applied to the lowest power vould have 
attained unmanageable dimensions 

It was therefore resolved on to m ike it of a size which would be 
sufficient to determine with accuracy the places of the stars of re- 
ference and to complete the mapping of the nebuloe by meins of 
glass gratings which on account of the & icat equivalent focal length 
of the telescope, admit of much accuracy 

In reference to a doubt which has been expressed by Mi Le 
Sueur in r eg aid to the figures of speculum A and the small minor, 
which he considered were jointly affected with sphencal aberration 
I ma) remark that he had himself seen many difficult test objects 
with that speculum m Dublin in paiticulai he was present when 
the Committee tried it assisted by Mr Lasse 11 It was then rc- 
mail able for the clean sharp disks which it gave to latest us 
4nd as speculum A does not appeal to have undergone any process 
since it left Dublin which could alter its figure, the only possible 
mode of accounting foi the aberration if it leally existed is that 
he used the small speculum which he sa^s he repolished aftei 
its arrival at Melbourne, probably without pacing attention to its 
figure 

As to the strange deterioration of speculum A s surface, I do not 
think Mr Elleiy s explanation of it m his letter to ) ou is probable 
namely that it is composed of a yellow alloy disseminated through 
masses of good alloy bearing a fine polish I have never seen any 
occurrence of the kind and it is very unlikely as the alloy is of 
atomm proportions It cannot have been caused b} any action on 
the metal of the lac varnish with which the suiface wis coveicd 
ISTo such action was observed on speculum B which was similaily 
protected And as fortunately the piece which vas cut out of the 
centre of speculum A had been preserved and polished I requested 
Mr Giubb, on hearm 0 of the matter last August, to v aimsh the disk 
with lac vainish, such as was used with the lai^e speculum and I 
have lately examined it The varnish can be perfectly removed 
leaving no tiace whatever on the surface and I maj add that there 
is not the slightest appearance of the yellow alloy suspected by Mr 
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Ellery li is exceedingly improbable that any chemical agents could 
be present m the hold of the ship likely to penetrate the varnish 
and even if such had been present it might be expected to have 
acted on speculum B as much as on A 

I learn from Mi Bo La Hue that lac contains, m addition to the 
resinous matter of -which it is chiefly composed (and which is easily 
soluble m alcohol) a ceil am pi ©portion of a lmd of wax which is 
fai less easily acted on by th it reagent If the pioccss for icmovm & 
it was not cuefully conducted this waxy matter would remain 
mottling the smface Now I do not think the pioccss was caiefully 
conducted foi I am mfoimed by Mi Le Sueui that methylated 
spmt was used instead of pure alcohol this does not seem to have 
been laigely applied and ittci waids the surface was ‘ mopped with 
water ’ 

If Mr Le Sueur had pioyidcd himself with a quantity of fine 
carded cotton and absolute alcohol and, soal mg rolls of the cotton 
m the spmt had to onc p itiently and caiefully over the suiface it 
seems veiy pxobable that he would have by these means obtained i 
white and bulliant suifice, such as wc hive with the disk lire idy 
mentioned ** 

In an} case howevci the use of watei v as quite improper 
If the y ello v stam be tarnish it might yet be lcmoved by rub- 
bm a with slices ol lemon iftci it has been thoroughly ascei tamed 
that no lie can be picsent 

fehould this expedient iul theie is no resource of course but to 
rc polish it But I hope this will not be attempted until Mi Le 
Sueui has had a good deal of preliminary expci lcnco As a means 
of acquiring this I quite concur m the necessity of sending out for 
practice a disk of speculum metal of 12 or II inches diamctci, as 
recommended m the report But something more than this will be 
necessary You miy polish a speculum to the highest lustre which 
yet will show vou nothing at all If may not be parabolic, may be 
polished in lings 01 , though the a cneral figure be coriect, it may 
be covered with mnumoriblo little elevations and hollows destiuctrve 
of good v lsion 

The disk, therefore, should be mounted on its own special system 
of equilibrated levels, and tested m a telescope 

Bui the oper itoi must keep in mmd that even when he succeeds 
m making his speculum ol 12 inches define perfectly well still he 
will have much to learn be foie he can bring speculum A to anything 
like tire pei lection which it hid in Dublin 

I will conclude this lon & letter with a few woids which I hope 
will be useful to the Melbourne astionomeis 

If is veiy difficult foi poisons who are only conversant with 
telescopes ol model ate size to foim m idei of the excessive disturb- 
ing influence which encumst mccs of temperature exercise onmstru- 

* Tn dio Iubiun y Numbei of tlio Asti onom ml Society s Monthly Notices Mi 
Lasscll slihs that lie lias lcmovcd altci ei to lil yens i covenn to of lie lrom Ins 
2 feet speculum and that its buliiancy is perfect He however used absolute 
alcohol 
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ments of such enormous aperture as this Even m Ii eland, where 
the annual range of the thermometer is but small, and the air is 
generally charged with moisture the number of nights on which even 
a 3 feet reflector can be used with complete success is very small and 
at Melbourne wheie these meteorological circumstances appear to 
take a fai wider range, the difficulties must be immensely in- 
creased 

It is also probable that the telescopes being enclosed under aioof 
may make the diffeience of temperature between the great speculum 
and the atmosphere greater at the commencement ot the evening s 
operations than if it had been mounted m the open air Ihe roof 
should therefore be opened an hour or two before be a mnm a to 
observe 

The line of work which this imposes on the astronomer is evi- 
dently to delineate the coaiser and more obvious details on nights of 
bad definition, and to devote those rarer and moie precious ones to 
examining the finer and more delicate characters of objects 

It also may not be unnecessary to point out the great importance 
of always attending to the adjustments of the specula and to the 
fiimness of connexion between those specula and the tube The ad- 
justments are more complicated than those of the achromatic, and 
more hkely to alter but they arc easily made and any neglect of 
them tells powerfully against the performance of the instrument 

(Signed) T E Bobinsox 


XX Mr Be La Rue to Sir Edward Sabine 


The Obseivatoiy 
Cranford Middlesex W 


April 22 1S70 


My dpar Sm Edward, 

As regards the additional prism requisite to give moie dispersive 
power and some additional lenses I have no hesitation m recom- 
mending that these should be sent without delay to Melboui ne 
I suppose that the functions of the Melbourne lele cope Com- 
mittee have come to an end with the completion of the photographic 
appaiatus, which was the last of the appliances they were to super- 
intend but I presume that notwithstanding the tcimmation of 
then work a recommendation from the members of it would h ive 
weight with the Victoria Government Assuming this to be the 
case, I do not hesitate to recommend that a 12-mch disk (pound but 
not polished, glmder and polisher tube and cell , on the plan of the 
large one and one or two secondary specula also a diagonal mu ror 
together with some convenient stand to enable Mr I o Sueui to 
direct the telescope on to a star, should be sent to lnm foi it is 
most essential that he should be put m possession of the means of 
acquiring the art of figuring the specula of the great tolescope 
I do not suppose that these things should be furnished without 
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bn? ?w h0nty ° f Mr Verdon and altogether the> maj cost £100 
gamed ^ ^ msi S mflcant lu relation to the object to be 


I an 

Youis most smceiely 
W aspen- De La Eue 


I \C OSUJ 1 to 


Iiev Di Robinson to S n E & aume dated May 4 1870 

hnm??^ l° P 7 °f Gn , lbb& estimate for a tual Telescope foi Mel- 
bourne of y hieh I send another to De La Pue I think 1 veiy low 
, it involves an entile tctoscopo oi consumable 

\ i ' I ? 1 soiled ill the Melbourne Obseryatoiv, could 

er> c tsily ho disposed of when it had done its work with Lo Sueui 
t should not however venture to older it without youi obt ainin g 
■lui \ ex don % opinion on the subject 

(Figned) T E Eobpvson 


lbe Ob ivitoiy Cumfoid Middlesex W 

nr c -n MiyG 1670 

]\I i or vi 8 th Ed-wakd, 

. ^ ( l li3 ^ c a])p i o\e of Mi Giubb’s tendci as to details and prices 
tlic only tlun^ th it stnl cs me is the desn ability of hnnn a small 
clicks idu ited coarsely on brass simply foi facilitating the findn g 

0 o JU s iliis iddition would not cost much sa\ £o additional 

1 wi ite almost in the s one woids to Dr Eobmson 


(fei 0 ncd) 

flic amount of the estimate was £165 


~W apipn Dn Lv Pur 


XXL Sm Ed w ai cl Scihne to G F Veulon, Esq 9 C B Aqent- 
Genaal, 4 c 

The Koyal Society Builington House 
, r a May 7 lb 70 % 

My dfak Sib 

1 enclose Mr Giubbs estimate of the cost of the small reflecting 
felt siopc pioposcd to be supplied to the Melbourne Government as 
m addition to the Gieat luflcctoi now at woik together with 
notes iioiu Dr Eobmson and Mr DeLa Eue appiovmg of the sime 
On iccciv m b youi sanction Mr Grubb will at once proceed 

(feigned) EDWAm Sabine 
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Rev Di hobui on to bi i hhiard Sabine 


Obsirvntoiy Anna 0 h 
L) 1 70 


Ml DI \R I? RI 1 ND _ 

Hio cncumst mccs which induced Mr Th T i huo md nu to e 
commend the inue is«d outliy to which Mr Vuelon ictus uc these 
In Mi l<llu> s ic poll it is ic commended th it i disl of specie] um- 
metd should be supplied on whi.li experiments sliould lie nude 
toi the pin pose of a i\ m 0 the Mclhomnc isUonomcis th .t cxpcuuice 
in polishing speed. without which my lUempt to ic polish the 
liii o speculum would pioliibl} l>^ ilnluu « 

It occuucd to us how cm i tint it is cisenti.l to the success of 
sue h expel lmciits lint the opu itois should h iu the me ms ert iseu- 
tuuin. how 1 ii the n tn .Is me successful foi it 1 Vds of 

a nice alum to i lu li device ot bnlli nicy which yet limn del ts e f 
its li a mc will pei torn, hull} m . telescope Optimn tiy tin hv 
m d in- the speculum into i tempo, „} tel, scope mil ex.minin » 
witch dill 01 n utihcnl st u pined ,t uo.m «1. me. lm his 
test is onle .e ill .hie to i cut nn extent md win the lu> t 
donee ol uuni.cyls to he old mud (is is the e ise m (hi uistmee ) 
kcou e mu t iiLti.u itcly he hid to tho ohsuv .turn ot ml sUis 
Has lc.nuns tl. it the obsueci should hue the me ms ol (lneftin a 
the expunnu til tolosuipe to mj put ol the si \ it should thue- 
toie he pionehel with some suit ol i st md the speculum lio ile 
he supported in i wu\ cvutly emu poiidm to tint ... wind, the 
ere .1 sKdilmi. n support. <1 m it hox is e the iw. ie 111, sum pio- 
foitionol .et ion ol the polish,., m.elmu whuh -,.m s , P< > e . I 
pir.holic ti-jiuc to the mill puulum w mild not do so to the 1 u a e 

° n< Now rt ippe meltons unwise to endm.u these expuiments by 
m uonmuy which is not ol import me e the < <>st ot the piopos.d 
st md will he but little mole th in th it ol my eme posscHsi.i a the 
,i ei.iiM.te ste uhne s md the tube is mention. (I in tho istumde 
would nndouhtull} ho more e flee In. thin my m ,1 esh. winch 
could be a ot up ten th. occasion Hie le\u mounting is ibsolutel} 

1 m these. Jensons I hope Mi \ud.m will con idei th it these 
oxfia m ittus me essential to supply the ehluie ney mentioned in 

Mi llleiyn report ^.msevr 

r I lv I \0 BITS SON 

frn 1 thund S tahnie, K 0 h 


Will Mr Fenton to hu tduanl hahine 

S \ icioi \ » ( Inmlit is 
\utona Stud WiMtimnnUr S \\ 
May IS IS70 

Kciuun to >oui conunnmc itions upon tin sul>pct >1 tlir 
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bouine telescope and to the suggestions of the Committee, that the 
deficiencies mentioned m Mr Ellery s report should be supplied at 
a cost not exceeding <£165 I have the honour to inform you m 
reply to your mquny that m m y opinion the Government of Yic- 
tona will sanction the expenditure pioposed m accordance with the 
assuiancc given by the Chief Secietars m his dispatch of the 3rd of 
Januuylast addiessed tome the sub tance of which I have alieady 
communicated to 3 ou 

I have the honoui to bo 
Sir 

Youi most obedient Seivant 

Gno YrRDON 

Agent - Gen ei al for Vi dor ia 

Lieut General Sir Elucncl Scbine KCB PRS,$c 
Burling ion ilou e W 


Rtpor t of the Government A*t/ onoma to the Board of Visitors to the 
Observatory r eacl at the Annual Visitation March 31 1370 

TUT GREAT MELBOURNE REFLECTOR TELESCOPE 

At the date of m) last Deport I was unable to give any further 
account of this mstiumcnt than of its ainval, the woikmanship 
sGlc of consti ucl ion and paitial erection which wis not sufficiently 
advmced to admit of any test of lis optical capabilities I however 
mentioned sevcial nutters wheie some alteiations and additions of 
no j^ieat lmpoxtinco had to be made and also to the fact that it 
was foitunatc we h id not built the pieis before the telescope aimed 
in consequence of some enoi m the plan for them which was sent 
from Dublin 

Hit pnueipal alteiations lefened to aie these — 

In consequence of the difference of latitude of Melbourne and 
Dublin whoie the telescope was mounted duung constiuction the 
hoii/ontal clock connecting -shaft had to be lengthened the vextieal 
shaft leading to E A sector shoitened and a new support made 
for it 

A new journal for the upper part of the shaft for quick right 
ascension motion — as the original one could not be 1 ept m position 
owing to insufficient bearing 

As regards the piers— m the drawings sent to us by Mr Grubb, 
the recces m the pier for the clock was too small by a considerable 
amount and h id the pieis been built consisting as they do of laige 
blocl s of finely cut bluestone, the south pier at least would ha^ehad 
to be taken down to rectify the enor The base of the piers loo as 
shown m the drawings would not have allowed the telescope to b© 

* It appears from Mi Giubb s statement at pago 5 of a pamphlet published 
by bun m Mai eh 1870 that the tracing fiom a drawing pmposelymade fot 
piers suited to the latitude of Melbourne and which had been sent out as m 
struct ions foi tht erection of the puns hid not b on followed m their erection 

T> 2 
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brought sufficiently near the verticil to admit of the lcmoval or 
replacing the huge mirrors except at such an an b lc as would be at 
the least vay inconvenient And furthei if the lowei piei had 
been made accoidmg to drawing its width 'would ha\e pi evented 
the telescope being bi ought to the meridian on eithei side 

Additions had to be made to the Finder Telescope, as no convenient 
means for adjusting it parallel to the Inge telescope had been pro- 
vided A new beann b with centeim b sciews was tkeiefore made 
to replieethe original beanng which admitted of no motion It 
was also found neces^aiy to put a focusm 0 rack and an illuminating 
arrangement to the tindei 

The final fittings of the telescoj e w eie not completed till early m 
Tuly as the buildup foi its protection was not thoroughly finished 
until then Observations weie, however attempted as eaily as April 
but the mstiumen was not m fair woiking oidei till the middle of 
August, fiom which time observations have been earned on re- 
gularly 

The nnciomctei, which had not arrived at the time of the last 
llepoit leached us m July and the spectroscopic apparatus in 
September 

In a report on the state of the Great Telescope which I furnished 
to the Honourable the Gommi sionei of Ciown Lands and Survey m 
December list I refened to a photographic apparatus which 1 had 
incidentally Larnt v as ordeied by the Telescope Committee of the 
Royal Society to be made I stited It was supposed that the 
01 i D inal \ote would have been sufficient to co\ci the expense of a 
suitable photographic appi atus but the many evfcia expen cs inci- 
dental to piclmg shipment, &e exlnu tod the avulable funds 
The 1 o^ d Society oi London howcvci deeming it of b reit impor- 
tance thit the telescope should be fitted foi photographic woil 
kindly tool it upon themselves to ordci the requisite appliances, 
which I believe are now m course of construction by Mi Grubb, 
the mu a of the telescope We are not yet informed of the exact 
cost of the apparatus but it will be nccessaiy to lclievc the Loyal 
Society of its self-imposed bui den ? I have had no intelligence of 
tms appaiatns beyond that conveyed by Mi Giubb m lcttcis to Mi 
Le Sueiu I believe it is m course o* constiuction but I have no 
definite knowledge of the fict, or of its probable cost when com- 
pleted 

The telescope has now been fairly at woik for seven months, but 
unfortunately the frequent cloudy and hazy wcathei which mtcifercd 
so considerably with the tiansit and zone obseivations aery much 
limited the number of nights upon which good woik could be done 

J±t fust the 1 irgc miiro (called A) w as mounted m the telescope 
but the dcfinit on with eithei of the small miriois wis not b ood and 
it soon b ot strongly tarnished subsequently m September mirror B 
was substituted and the telescope performed much more satisfac- 
torily "With respect to this and other matters, Mi Le Sucui lepoits 
to mo as follows — 

“The general woil with the Reflector has consisted m the exa 
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mm ition of tlie nebulae Foi obvious reasons those, already figured 
have been specially ittended to and fail piogiess has been made 
both m then delineation xnd spectioscopic examination 

As mi^ht be expected the nebulae as seen with the Melbourne 
Iteflectoi m man) cises differ eonsideiably fiom the Cape of Good 
Hope cli livings but is far as raaj be judged at piesent the differ 
onces do not ippe 11 to be gieatei thin mi & ht be expected from the 
difieience of the mstiuments An exception howevei must be made 
m f our of the ncbuli in Ai & o, pilose piesent appeal ance is not 
readily acoountcd loi except on the supposition that enormous 
changes have tal ui place since the d ite of feu John He 1 sell el s draw- 
ing Spectroscopic obsoi\ itions of the stai ?? m this nebuli and of 
J upitei h i ve affor ded mtei c sting i esults 

Of worl oid of the usual course Neptune was examined on 
many occasions when ncai opposition but the clobe&t attention failed 
to detect a new satellite oi to afford any su picion of peculniity in 
the figure the position of tlic planet however was unfix ouiable 
and the itmosphcnc conditions on no occasion uncxccptionible 

Winn cel e s penodic comet w as picl ed up eaily m August but 
was not observed for position before Octobci a set of obscrx itions 
weie then nude (xtcndn & to October 2 oth, unfavourable weathei 
picxcntm^ tlie following up of the ocjcct to a latei date from ac- 
counts , how extr which lix\c l cached us it appears tint the Mel- 
bourne telescope was by i few da\s tl e 1 ist m the field 

1 ai^c mil 101 A w is 1 il cn elow n ind repliccdby L m September 
the definition of V m combination with either a oi b was not satis- 
fictory the k ison for nplacin 0 it by the othei, however was on 
recount of its t mushed conehtion 

< Ihc per form nice of the combmition Lee as icgirds definition 
w is consult red much hettei thin tint of 1 a or A b a how < vex 
buiu, con idciibly t umshed was t d cn clown and leplaccd by b 
but it w is found th it to use this oombm ition with adv intake i more 
extended motion of the smdi minor uni w is required a which m 
tlie meantime Ind been polished w i tlieicfoie icpltced and has 
been at worl j itisf ictonly for tlic list five moi ths l> remains m 
statu quo A slight inecli imeal altei ition of the focnsm & ariange 
merits will m il < it possible to use this minor without lehoUnn^ 
its definition is cquil to a s 

In ic feu nee to tlie Melbourne telescope the Piosichnt of the 
Ko) il feoeiety of I onclon Sir Ldwud fe dune m his annual addiess 
dclivueel on the 30th of November siys Its peiiormmee 

since election docs not ippear to luve given alto & ethei the same 
satis! iction it Melbourne thit it did it Dublin hut the defects 
complain d ot may insc putly liom an impel feet 1 nowlccl^e of the 
principles oi the mstiumcnt ind inexperience m the use of so large 
i telescope putly from experiment il iltciations made at Meiboiu no 
and partly from itmosphcnc il cncumst mecs Ihose who are ac- 
quainted with the difficulties which feirJ F W He rschcl experienced 
at the C ipe will not be surprised that they should be felt it Mel- 
bourne to a much grcatei extent on account of the far & ieater si /e 
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of the specul um But I have no doubt that, if the msti nmen t bo 
kept in its original condition and as carefully adjusted as it was in 
Dublin, it will perform as well m ordinary observing weithci 
Now this would convey a wrong impression and I do not think the 
defective performance alluded to can m any way be accounted loi by 
this supposition — the principles of the Cassegiam telescope aie fully 
understood no experimental attentions have been made except 
such as weie actually lequned to Q et tbe telescope to perform at all 
and from all I can ascertain the adjustments have been fir more 
carefully and critically made thin they were m Dublin No simpler 
explanation of the defect can be made than that mmoi A is not good 
On this point Mi Le Sueur remarls — ‘ "With leferencc to the 
paragraph m Sn Edwaid Sabine s addiess to which you hive called 
my attention I be a to state that the only alteration m the optic il 
arrangements concerning the necessity of which there is any question 
is the insertion of an opaque annular disk at small minor 

< This disl at first met with much opposition on the p irt of Di 
Robinson and Mr Grubb but the foimcr (who has had more expc 
nence with Cassegi ams than any one) now a D icts tint the disl is 
necessary if the eyestops are letamcd m the places origin ill) assigned 
to them by Mr Grubb 

The disk can have no injurious effect on the definition its sole 
disadvantage is the interception of a small percent i 0 e oi light but 
this is m some degiee connteibilanced by an meu asc of the field of 
view consequent on having the stops m a position nc uei to the cq c- 
lens than that winch maj be consickied the normal one 

Possibl) for ceitam puiposcs tnc mcic a c of field is not of so 
much consequence as the slight diminution of li^lit but it my 
rate the disk solves m a leaely and effective manna the difficulties 
introduced by the mal ers themselves who evidently intended th it 
the stops should letam the positions which they now have I illudc, 
of course merely to the distance of the stop fiom eye lens the li- 
teral adjustment is so simple that any on or therein of sufficient 
magnitude to produce any disturbing effect is cntucly out of the 
question 

The minor A on the polishing machine will have to be u polished 
before it can a 0 am he used There seems to be some peculiar con- 
dition of tbe metal which appears to rcndci it more liable to t urush 
than the other A kind of reticulation of the surface is appuent 
and, on microscopic inspection masses of good coloured speculum 
metal seem to he interlaced by a redder alloy that oxidizes more 
readily tnan the white pait — a kind of se to i edition his evidently 
taken place 

Nearly everything is prepared for the operation of polishing A 
test-object is erected m the park at a convenient distance from the 
machine and a platform for testing the figure during the operation 
has been provided and most of the minor arrangements for prepa- 
ring the polisher aie complete No piopcr rouge is obtainable hen 
and a quantity was oideied severil months ago from london We 
shall probably ha\e to eantuilly mil i it on the spot The n icat 
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delicacy and difficult} o± this operation is tub} ippi eciated Mr Le 
feuem had the adv mtage of watching the pioeess of grinding and 
polishm a m Dublin, and has since had some practical expci lcnce 
and as the same apparatus with which the miriois wexe first pre- 
paied will be used there is no good reason why with piopei cue 
the rcpolishin^ should not be pcrfoimed successfully In the case 
of the small mnror a the polishing was satisfactorily accomplished 
a good idicctniw, suit ice w is recoveicd, and the figuie (which is a 
veiy cutical afi m) is ceytcunly as good as at first 

It is a somewh it difficult matter to speak critically of the merits 
of this telescope, as our only standards of comparison are other large 
reflecting telescopes of which thcic are onl} three m the world that 
leich the dimensions of this namely Hcrschels Loid Rosses and 
Mi Lassell s and these no again of a diffeient form which rendeis 
even a comparison difficult I have had no experience with the re- 
fiectois m question Mi Icbucui howevci ob&eived with Loid 
Rosses foi some time and his impression is that even allowing foi 
the difference of apeituie (Loid Rosse & being 6 feet and ouis 4 feet) 
the definition of ouis with minor A was not so good So far as I 
can speal fiom prat tical acquaintance with this refledoi I was not 
s itisfud with the puloim mcc of mirror A m either combination of 
Bin ill mm oi s on the planets, as well as on stais, the definition w as 
\ciy unsatisf aetoiy 

Lut mil ioi B pa foi ms very much better and the telescope will 
now doubtless compile faaoniably with othas ot its cii&s and di 
mcnsions Mr Lc buciii entucly coincides with me m this expres 
sion of opinion 

lhc cxpci lcnce which can only he obtained by years obseivmg 
with lir & e refiectois is the only safe guide m foimm n an opinion of 
the compar iti\c nacuts of a telescope of this 1 md and that it is an 
expei icncc which no one outside ot Gicit Brit un possesses it is 
xnoic than pi ob able then foie that tlic w ant of it has led oui solves 
and others to expect moic fiom optical science c\en m its piesent 
advanced st itc thin wc had my n to ht to and that we loot cd for as 
compai itivcly a perfect telescope as is sometimes obtained with 
smallei ipcitures 

What his lx en done howevci, nnmistal ably shows that it is 
cap iblc of guspim, the woil foi which it was ongmally intended 
fi hough peih aps not iiaehmg that peifcction for feature-work of 
planets which was hoped for we have no reason to doubt that it will 
be fully up to oui aniieip itions with ltspcct to celestial photography 

As fir as the mounting and meth mical anangements are concerned 
when wc consider the immense miss of the moving parts and the 
methods hithcito adopted for lai to c icfieetors, we have every icason 
to ho satisfied 

* * « 

Robl T hrm 


M uh A 1S70 
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\li Grubb s Remarl s on the Specula of the Great Meibom ne Telescope 
and the Meibom ne Repoi ts connected therewith *■ 

The metallic specula supplied w ith GMT consist of t\v o 1 arge 
minors (denominated A and B), and two small ( a md b) Mirrors 
A and B were cast from the same admixture of metils previously 
prepared Speculum 4. is that which w as generally used here during 
the tempoi ary election of the equatoml mounting and which was 
full) tested and approx ed of by t ic I descope Committee of the Itoyal 
Society Speculum B was not consideiecl as finished at the time of 
the Committee meeting here foi the trials Itwis subsequently 
pohshed and finally approved of by Mi Le Sueur my son and 
myself as fully equal to speculum i The specula weic m accoid- 
anee with the instructions of the Committee previous to packing 
coated with a solution of shcl 1 lac m alcohol, is pr ictiscd by Mr 
Lassell 

Having thus piemisccl I turn to the Melbourne Ropoit for the 
last y eai which at page 12 states as follows — 

At first the laigc mnror (called 1) was mounted m the telescope, 
but the definition with eithei of the small minors was not good, 
and it soon got stiongly tarnished Subsequently m Siptcmbci, 
minor B was substituted, and the telescope pcrloimed much rnoic 
satisfactonly ? 

All which is leadily accounted foi by st dements m ktteis pie 
vioush icoeived here from Mr LeSuen vi/ — 

1st lhat he found it impi icticablc to entirely lemove the shell- 
lac coating 

2nd lhat with his best exci lions, the sui face remained sticl y 
m paits 

3rd (On being questioned as to the particulars of his process 
and the possibility of his having used methylated spirits instead 
of alcohol) he admits hivm & used methylated spirits md stalls 
his pioees to have consisted m hrushin & it ovti tin suifrce md 
then mopping well with w lei (He evcuscs the usm^ of methy- 
lated spirits as havin^ been overruled by Mr lllery ) In Ins Utter 
to Protessoi Llleiy published with the last Melbourne lcpoit, the 
process is agun described, but with no essential difTerencc It is 
verbatim as iollows — 

ine v aimsh wis lemoved from mirroi A m the following 
man ler — Lai & o nieces of cloth were pi iced on the surf ice md 
satui ated w ith methy 1 ited spirit when the v arm sir w is sufficiently 
softened is much as possible was removed by moppui^ up w ith elc in 
cloths (tnis process was repeated many times) distilled witei was 
then fuel} u ed and fin illy puie alcohol ” 

Ihe Melbourne Board rofcmng to tho process mentioned in the 
above exfiai t fion Mi I e Sueui s lettci states that ‘ It is difficult 
to see how it can have had any dcleteiious effect upon the polish of 
the speculum 

No such difficulty, however exists on considering the rationale 
* Excerpt hom a pamphlet by Thos Grubb FEb Mai eh 23 1870 
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of the treatment which includes the deposition on the polished 
surface o± a substance differing essentially from the original and 
only soluble in va y strong alcohol I cannot understand how Mr 
Le bucur came to the conclusion stated m his letter, m the appendix, 
to the leport that the method ho employed could not he supposed 
to have an} ddetciious effect on the polish after stating, as he had 
previousl} done that he found it impracticable to entirely remove 
the shell lac coating and that with his best excitions the surface 
remained sticl } ? m parts and afteiwaids the speculum tarnished 
quid ly 

The process was radically bad and it is evident by his own state- 
ment that the surface was aftei his attempts at cleansing it left m 
an andean state and to expect undei such cn cumstanccs that it 
would not tarnish and that quid ly would be quite absurd ^ 

I shall hcie add a few coiroborative facts vi/ — Aftei months 
of use at Dublin this speculum s surface exhibited no t unish 2 nd 
\ftoi the speculum armed at Melbourne (some poition oi the sui- 
lacc bem^ denuded of tarnish probabl} with dcohol) it was de- 
scribed in the icpoit foi that }cm as exhibiting a xcr} fine polish ” 
3 rd Speculum L cist of the same metal and coated with the same 
varnish as A his actoidmg to Melbourne rcpoits been really 
clc me cl fiom the varnish md his not since shown sensible tarnish, 
ilthonMi the soap used m cleaning it was hi cly to have dimmed it 
4 th the centu piece of ajit inches dumeter cut out of spe- 
culum A funning its ccnti d hole, w is polished hue shortly 
iftcr speculum A hid been, and on scxci d occisions it has been 
coated with the lie vunish, which aftei lemammg for months, 
has been removed without difficult} simpl} by alcohol (but no 
watei) mid without liijiuy to the suificc which still rem 1111s m 
good woil mg oidei JLhue is dumdmt evidence espeudly m 
the list item of the foicgonv, to show that speculum A h is bo 

•< A somewlnt ddTin nt si dement appeus fiom AFj Le bucui m Ins loikis 
m the ippmdixto tin upoit Ho siy tint fibrins clc wing process iho 
mm 01 A w is tin n Innly blight and appe ue cl puted 1> ole m close exam ina 
tion nifei wcuds showed tint a i unt ti uo oi he still ltmunod on llio suiiace 
which bcc one tonsichi bly famished aftei shod use 

lit at tubules the tnnishm which cnsiucl not fo flic tlnn film but to the 
meld (iHhou b h min oi 1 of suno mot il li is not sensibly t mushed) md ho 
ittnbutostho stie il y mill i which ho could not uinou not fo his own impel 
(cct rcmovil of the fdm but (contruyto ill evidence) to the bmsli used m 
lxyin to on the vuin b lure 

Respecting, mm oi 1 hishthi iloicsud st lies That the vn nish was rc 
moved fiom I by moms ol n ipbth i moppm h is bcloic wishing with soap and 
watd md finally with distilled w if n l ho mmo) though at no time vay 
blight is b 1 ill m 1 in w oil mg onh i Jbiom the list pt itoment (this nunoi 
having left tins with m e\< ell< nt polish) 1 cowhide that it also has sutloied 
though eoinpmd with imnoi A but little fiom the nut to pmecs Witoi 
thou li piobnbly innocuous m lfscK appeals to have the pioppity of tluowmg 
down of hoi sub la ices upon flu polished suit ice 1 oi msf nice il on slopping 
the polishing mu hmo the wet polish* l be illowcd fo icinam stationary (oi a 
shoit tune on flic speculum a distinct impression of the pitchy patches of the 
pohslui maj be obseived Mr X e Sueui bad oppoif unities of witnessing this 
while hue Why ho used waki at all moio especially m the case of speculum 
B T cannot explain 
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come unfitted for present use, solely ft om injudicious treatment at 
Melbourne 

Referring again to the paragraph of the report which states 

< A.t first, the large mirror A was mounted m the telescope but 
the definition with either of the small mirrors was not & ood and it 
soon got strongly tarnished ’ 

Now with lespect to mnroi B 

This mirroi B appears from the repoit to* have been foi some 
time m use with the small mnror a 

The only fault found appaiently with the telescope so consti- 
tuted is that it gives a slightly ciucifoim image ot a stai— a fault 
which did not appear when mirroi B was finally tested and ap- 
proved of heie as being fully equal an definition to mirror A 
The fault is not therefore fanly attributable to the lar & c specu- 
lum B but probably to the small minor a which was repohshed 
at Melbourne, as nothing short of the most sciupulous caic m the 
supporting of a minor on the polishing machine could lnsnio free- 
dom from strain dunng the polishing and a perfect figure v hen 

^heusual and palpable methods foi ascertaining where the defect 
lies (such as turning the small mirror round m its cell or sub- 
stituting the othei — unr epolished — small mirror) do not appear to 
have been tried Neithei was examination made of whethei any 
of the balls of the supporting lexers of the laigc speculum h id got 
out of place during the tiansit (a thing quite possible ind which 
actually occurred m the case of another speculum 1 itclj constiuctcd 
here) 

Whatever be the cause of this appearance, it must (judging from 
the accounts of the astronomeis) be very slight Mr Lc Sueur 
wntmg says It is not a conspicuous feiture by any moms nor 
is it permanent ’ and that it most piobablj aiose from some ab 
normal condition of the levers, and that once remedied, tlicy would 
get rid of this crucifoim ima b c w hilc Piofessoi hlleiy (the Govern 
ment astronomer) m his report states that the mmoi B peifonns 
very much better than A that the telescope will now doubtless 
compare favourably with othei s of its cliss and dimensions and 
that Mr Le feueur entirely coincides with him m this expression of 
opinion 


XXIY Sir Edward Sabine to My Verdon 

13 Ashley Place May 1C 1870 

My deab Sib 

The accompanying correspondence originated m a letter (No 1 ) 
addressed by Mr H V Severn, of the Union Bank of Australia at 
Melbourne, to Mr Charles Watkins Mernfield a Bellow of the ltoj il 
Society of London by whom it was officially transmitted to myself 
as President of the feocictj m a letter which is m uked No 2 
Copies of these letters were without loss ot time, foi warded to tlu 
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Members of the Committee by whom the oneious and responsible 
office of superintending the construction of the Great lie fleet or for 
the Melbourne Observatory had been under! al en and m addition 
to these gentlemen at Mr Dc La Ixue b suggestion to Sn John 
Herschel who had tal cn an icti\e pait m the correspondence which 
preceded the underlying No 3 is Mi Dc La Euc s reply No 1 
Sir John Ileischcl s and No 5 is Dr Nobmsons 

It has ippeaiod to me the most fitting proceeding that you should 
bo furnished with copies of these letters w ith a view to then being 
known to Mi Ellery the Superintendent of the Melbourne Obscr- 
vatoiy and I beg thciefnc to trmsmit these copies to yon with 
d x ©quest that they miy bo brought to Mr Illciy s notice 
I lem un my dt u Sir 

Yeiy smceiely yours 

Ldw u d Sa^ini P R S 

I S Copies have also been sent to Mi Meinheld 
0 F Vet don , Ei>q 0 B 


E^CLosunrs 

Mr Merrifidd to Geneial Sir Edwaul Sabine (No 2 ) 

Institution of N iyiI Aichitccts 
9 Idclpbi lui'Ke London W 0 
Apul22 1V70 

Dr at Sir Edward 

I have received the letter of which the enclosed is a copy, fiom 
an old tucnd ot mine whom I know to be a clever and slncwd piac- 
tical man and not without expci lencc of telescope woil Ho h is 
made his own instillments as well as used them beyond this I 
have no 1 nowlcd s c as to how fir his ncqu untaucc with the subject 
extends It is one oi which 1 hav o mj sell no cxpci u nco w li itcvu 

I thml , however I shill be dom„ what is ri 0 ht in scndm„ on lus 
letter to jou as it eontuns some statements to which jou will 
lnow, far better thin I do whit weight to attach, xnd which thcie- 
fore I ou„ht not to 1 ecp fiom jou 

T repeit howevu tint l am not mjsclf capable of foiming any 
opinion whatever on the subject 

Believe me, dear Sir 1 dward, 

Youis veiy tiulj 
OdcailtsW MrRRiiiELD 

To Geneial Sir E Sabine, P It S 

Mi H A Seiern to Mi C W Mernjield, F 2t S (Ho l) 

Union Bank of Australia 
Melbourne JStb 27 1870 

(Copy ) 

My di vi MiRiinrLD, 

As I have been rather active (foi a long time) m a fight a„ainst 
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the Great Melbourne Telescope, and as it is very likely that the 
subject will be discussed by youi Koyal Society, it maj be n a ht that 
you should know why I maintain it ivill and must pi ove a failut e f 

The first requnement m oidcr that a rcficctoi may woik well is 
equiformity of temperature, m order that the molecules of the metal 
ot the speculum ma\ be at lest Now as we very often have the 
temper atui e 136° all day and perhaps m the evening it at once (m 
two hours s iv ) falls to 60° and these changes w th more or less 
vigour to o on all the jeai round how I ask can we expect a 
4-feet metal unclei such cncumstances to retain it form? Were 
it a front view oi Newtonian it certanly would stand a better 
chance but how can we expect the 4 feet metal to retain even a 
decent focus heie moie paiticulaily when its eirors are of course 
aggravated by the small convex speculum What do y ou suppose is 
the len Q th of the focus or abei ration m one metal ? The least is 5 feet 
6 inches , the othei moie Mi Le Sueur tola me this himself, and 
yet in the face of this tremendous distortion Ellery who is un- 
pleasantly placed (the Government Astionomei) here pretends 
that it is a success and is indeed the cause of y our General babme 
runnm a away with conclusions drawn from wiong inferences Truly 
7} Aigo is very much smaller and we m the south are all well 
aware of the fact but of the displacement of the star rj (of course by 
the translation of the solar system) with respect to the nebulse 
aiound we are by no means so ceitam The big rnstiumcnt so dis- 
figured Oiion that I am stiongly of opinion thit tnc conclusions 
arrived at cannot be confirmed The instrument has cost us colo- 
nists <£14 000 and whatever it teas ui It eland md however well it 
defined there it is beyond all doubt very fai fiom perfect m this 
countiy 

Ike difficulty of collimation is all but insuperable and when 
perfect at one elevation & ets out at any other F mey how jolly 1 
I suppose for the same money we could have got a 20 -inch re- 
dactor f 

These i email s lcfer to i ubject of much import moo to us — to 
me m particular as I piedicted the effect of temperature long btfoic 
is was sot up and though I am conti adiotcd those who know aic 
gradually givm a way As I have profound lcspcct for you and foi 
any opinions oi lemul s }ou mi ht mal e m this matter, I have on 
that account stated only facts I commit than to y ou as facts j ou 
can therefore mal e any use you please of them 

It is i gnevous fa lime it will ceitamly go fai to prove the enor 
of constructing a laige Cassegrain, or any kind of i effector, for this 
countiy 


(Signed) 

To C W Mu j ijiCld Esq, 1 ES 


H A Sevekx 
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M) De La Hue to Sv Edit aid & abate (No 3) 

The Ob eivatory 
Ci n^oid Middlesex W 
April 2 (j 1870 

De at Sir Edw am, 

I letnrn ; ou jStr Mernfield s and the copy of Mr A Vein’s 
lettcis 

In the hi t place it is quite tiue that b reat and lapid changes of 
tempei atuie do mteifeic with the pcifoimance of any telescope and 
moie with that of a rehector than with that o * a rcliaotoi 

Change of temper atuie mteifcies chiefly by causing cm rents of 
air witmn the tube and about the metals and not nearly so much by 
any change of form of the mmoi No doubt that if any one pait of 
the mm oi were heated then this loeil heating would distort the 
flame but I do not believe that the changes of temper atuie which 
occur m a clij would maiciially affect the fi 0 uie of the minor be- 
cause they could o lly veiy b i idually and pictty umtoimly mcreaso 
the icmpci atuie of the metd 

Eapid and b rcat changes of temper ituie would affect nearly to 
the sime extent the penoimanco of Cassell amian In out view or 
Newtonian because the chief distuibance is from cunents of dif- 
ferently heated air passing oefoie the mniois and along the tube 

My oj union of the value of the b ieit Meibom ne telescope is m no 
wiy shil en by Mi II 1 Severn s 1 email s L} diligently woikmg 
the ^leit Melbourne telescope much may bo done to id\ ance astro- 
nomic il 1 nowled 0 e Oi course oomc da} m the year will not he so 
good is otheis and the had days may he more frequent than m 
InJUnd novel tlieless b ood woi] can be done with it I think 
you my send Mi fecicrns lettci to Li Pobmson theie is nothing 
contained in it of which he ciimot easily dispose 1 I suppose the 
co t of the b roat Melbourne teh scope placed at £14,000 by Mr 
Severn is cnoncous 

fen John Ilcischel could give us the benefit of his experience at 
the C q c with an IS in I would recommend the letter being sent 
on to him, and you aic at liberty to scud this also 

I am, 

My dear Sir Edward, 

Yours veiy sincerely 

W vnuEJsr De La Exrr 


Sit I Hersthel to Sii Echo a? d Sahne (No 5) 

Gollmgwood Apnl28 1870 

M\ niAR Sip Ibwvid, 

Any eh ange of temperature, if rapid enough to affect the surface of a 
speculum to a sensible de b rce before reaching tho interior by conduc- 
tion, must of course bung the metal into a state of strain I he ques- 


* Dr JEtobmaon wab it the time unwell 
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tion is how this will affect its optical action Much will depend on how 
the speculum is supported If it rest on a bed of badly conducting 
matenal as was the case with mine the polished suiface will be ex- 
panded or conti acted sooner than the bad and (tal in s the case of 
conti action by cold at m & ht after a hot day) the polished surface will 
contract m aica quid er than the back the minor will grow more 
concave and the focus shorter Still since the whole suiface is ex- 
posed equ illy and the total conti xction is very small I should 
expect that a change of focal length would be the mam optical effect 
and that aberration (ansm & fiom denation fiom parabohcity) 
thou 0 h probable to some sm ill amount would be but an effect of the 
second order— a small fi action of a small quantity We had hot 
days and cool m & hts at the Cipe though not to such violent exti ernes 
but I do not recollect ever having reason to complain of this form of 
annoyance 

Next suppose the mirror supported at the back on metallic points 
or bearings of very small area leaving perfectly free access of cold 
air to the back, and free circulation In this case bad and face 
would contract equally, and the effect would be that no general 
flexure of the metal, one way or othei , would take place, and the focal 
length would therefore so far as this (much the most important) 
cause of distortion remain unchanged A ceitam (probably slight) 
amount of aberration might anse from pressure on the internal mo- 
lecules 

What Mr Severn says respecting the actual amount of aberration 
is unintelligible 4 What 5 (he says) do you suppose is the length of 
the focus oi aberration m one metal ? Iho least is 5 feet 6 mche 
the other more ’ (sic m Mi Menihelds cop>) If foi length ’ 
should be read lengthening and for one metal 99 be lead m the case 
of one metal, it conveys no doubt a distinct moaning But a lon- 
gitudinal abenation of 5 feet 6 inches produced by such a cause as 
change of tempeiature of 70° m a speculum othoiwise peifect of only 
32 feet focal length appears to me incredible It would require the 
extreme ray to be deviated by 31' fiom its piopcr dncction to effect 
which the extreme annulus of polished surface would lequue to be- 
come inclined bad wai els from its propei inclination (tangential to 
the paiaboloid) 15' 30" to pioduce which change of inclination the 
extreme rim of the metal would requne to be sprung bad wards by 
i,i_ of an inch — a quantity quite pieposterous — enough I should 
think to break the metal Moreovei such an effect would lequue 
that the bad should contract more than the face 

By far the worst effect (and so far as my experience goes, the only 
formidable one) of lapid changes of temper atuie anses horn mixture 
of hot and cold air m motion which the i ay s i eflcctcd fiom the spe- 
culum have to traycise befoie reaching the eje This is however 
at least to a great extent, counteracted by the latticed stmeture of 
the tube Still thcie is (if I apprehend the figure given m the 
« Correspondence <foc lightly) a portion neai the mirroi not latticed 
Would it weaken the structuie too much to pierce this with a few 
large oi a gieat many small holes > Also, would it not be advisable 



inst bcfoie sunrise, to muffle the large mirror up with thick blanketing 
and stuff the hollow m fiont with woollen mattresses to keep oft that 
terrible tompci ature of 130° 9 m the day-time 9 

Aitu all there is the telescope and time are the observers and 
it is by its woik m its best action and not in its worst, that its as 
tronomical efficiency will come, to be estimated Mr ® 

a pnon condemnation, and his dictum 1 that it will and must be a 
failure ” may stand for whatever may be supposed to be its WOi 
but I thml Mi Hleiy and Mr Le Sueur will do well not to be 
di r oui i_od by any such denunciation but keep steadily working on 
and above all things (as an immediate object), send us home some 
careful and dependable drawings both of the nebula m Argo and 
that of Orion (which Mr Severn says it disfiyui es ) as seen m 
under as favourable cucumstances as the climate on e w o e 
affords and leave us to judge of the amount and natuie of the 
disfigurement 

I remain 

My dear Sir Edward 

Yours most truly 

JEW Heeschel 


Rev D> Robinson to Sir E Sabine (No 5 ) 

Observatory Armagh 
May 7 1&70 

Mr BEAK Snt Edwaee Sibine 

It is a cunous coincidence that so soon after my letter to you on 
the matter of the great Melbourne telescope m which I referred to 
the misrepresentations about it, such a notable specimen of t em 

sliould have reached you T _ _ _ . , 

Mr Severn m his letter to Mi Mernfield shows so great an 
amount of niemdiee and his ammadveisions have been so well an- 
sweied by Si? John Heischel and Mi Warren Do La Rue that I 
should not have thought it necessary to notice them but for some 
points showing singular recklessness m assertion, which neithei of 

those -entlemen have touched on , ,, , 

Ih(T first of these is his statement that at Melbourne ‘the tem- 
perature often reaches 130° and falls m two hours to 60 and 
that ‘ these chan D es, with more or less vigour, go on all the year 

f ° N^w’ it is incredible that the temperature m the telescope-house 
can rise to anything like this during any part of the day, especially 
if the roof be (as I suppose) painted white The only information I 
have as to the temperature of Melbourne is denved from The Dis- 
cussion of the Mctcrological Observations at Melbourne during the 
years fiom 185S to 1863 ” I find there that the maximum obseived 
during those five years was 111° on the 14th January 1862, and 
that the mem maximum for that month during the five years was 
76° 8 and the minimum 59°— gmng an average diurnal range of 
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17° b As the maximum occurs between 1 i m and 2 pm the 
temperature must evidently be much less towaids sunset 

If Mr bevern has not spol en entirely at random, it may be con- 
jectured that he has given the temperature of a thermometer ex- 
posed to direct solar radiation 

It is qub*e unnece saiy to make any lemaiks on his language 
xespecting Mi Ellciy or on his statement that “ ?; Ai to us is not 
displaced (of couise by the translation of the solai system) with re- 
spect to the nebula ’ 

His assLition that “ the bi & mstiumeit so disfigures Orion that he 
thinks the conclusion aruved at cannot be contained amounts only 
to this, lhat it shows that nebula m a very diffeicnt way from what 
Mr &e\em s telescopes do 

That the instrument has cost the colonists ,£14 000 will piobably 
surpuse \ou as much as it does me 

His statement that the difficulty of collimation is all hut insu- 
perable and that when perfect at one elevation it gets out at any 
othei 9 if it hive any foundation must have ausen from this, that 
the bolts which attach the speculum -box to the tube those which 
connect the two poitions of the tube those which attach the tube to 
the decimation axis oi those wmch hx the arm of the sm ill minor, 
were not sciewcd home at the time lie examined it Nothing of the 
soi t w is observed m Dublin The le^ei which suppoit the spe- 
culum arc so stron a that an} tilting of it at diffcient altitudes is im- 
possible The flexuie of the tube tends to dimmish ny chan & e of 
collimation which can only be produced by a latei il shilling of tbe 
mirroi m its box This cannot exceed To of m inch and it is easily 
computed that this amount of shifting can only piodnce at itb maxi- 
mum an enor of 42 seconds 

As to his statement that it is is a grievous failure, and will go far 
to prove the enor of constructing a lar^e reflector foi this country/’ 
it is probable that it will have much less weight vith the public 
than the good woik which the telescope has already done, and is 
doing 

I wiote to Mr Grubb about Sir J Heischel s suggestion about 
ventilating the lower part of the tube, and enclose his answer 

Yours over 

T E Eouiireoisr 

Sir Edward Sabine , KGB 


XXV Sm Edwaid Sabine to M) Vei don 


[Extracts ] 


My devr Sip, 

I return Mi Elleiy s lettei of January 3rd 1 , 


13 Ashley Place 
June 20 1870 

with than! s for its 


* This letter refers to a puvate note addressed by Mi Ellery to Mr Vei non 
m which he describes the deputmontal difficulties which had arisen from Mr 
Le bueur a entenng on his duties as Observer 
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perusal It throws additional li a ht on the mischief which has arisen 
loi want of Mr Le Sueui being led oil his first arrival at Melbourne 
(several weeks I believe before the arrival of the telescope) to com- 
prehend his true position both m the Obseivatoiy and m the Colony, 
his duties and responsibilities, and where he was to lool for aid m 
all wavs and particularly in obtaining whatever might be found 
requisite for the successful establishment and working of so novel an 
mstiument Until the letter from the Melbourne Government 

ai lived a few weeks ago we had no other information than could 
be gleaned fiorti letters received by Mi Gmbb (the maker of the 
telescope) fiom the Colony* or from the private letters of Mr Le 
feueui to Piofessor Stokes by whom Mi Le Sueui had originally been 
recommended for his present appointment From these last-named 
lettois supplying as they did the only information which the Com- 
mittee were enabled to give to the pubhc on a matter on which 
gre it public expectation existed selections w ere made and punted 
m the Proceedings of the Eoy al Society 

I remain, my deal Sir 

Faithfully 301ns 

EjDW 1RD S VBINF, P E S 


\WI Sv Edwca d Sabme to Pi ofesso 1 Sto 7 es Sec MS 

The Royal Society Burlington House 
Januaiy 10 1871 

Dr in broi 1 s 

Mi A ci don v horn I happened to meet some days since told me that 
ho fully belie\od that Mr Le Sueur had finally decided on resigning 
his post at the Melbourne Observatory As yet I am not aware 
that any notification to that effect has been addressed by him either 
to the President of the Eoyal Society 01 to the Chairman of the 
iolescope Committee from whom he accepted the appointment 
tarry m* with it instruction at the Cambnd^e Obseivatoiy, at Mr 
Do La Euo s Observatory at Lord Eosse s Observatory, and at Mr 
Grubb’s Manufactory all given m the view of his future usefulness 
at Melbourne It is quite possible that such a communication may 
be on its way from Melbourne 

(Signed) Edvard Sirmr PES 


XXYII S u Edwmd Sabine to Ptofessoi Stoles Sec MS 

Che Royal Society Builmgton House 
FebiuaiyQ 1 S71 

DrAR PnorEsson Siorls 

I have recently been informed officially by the Agent General for 
Victoria that Mr Le Sueur has lesigned the appointment which 
he had accepted m the Melbourne Observatory as Obseivei with the 
(ire it Telescope recently completed foi that Observatory under the 
superintendence of a Committee of the Royal Society Mr Verdon 
made no statement of the causes which may have led to Mi Le 
Sueur s 1 c si^n ition of an appointment for vv hu h he had been ricom- 

L 
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mended by yourself, and had received m consequence of that lecom- 
mondation much valuable instruction at the Observatories of Cam- 
bridge, Cranford, and Parsonstown As the continuation and 
completion of the u Correspondence ’ regarding the Melbourne 
Telescope printing by the Eoyal Society, is now m hand and as it 
may be deemed desirable by the Committee of the Eoyal Society 
that some statement from Mr Le Simur himself should appear m 
that publication, and as I have learnt indirectly (from yourself) 
that Mi Le Sueui is now m England I would venture to suggest to 
him through vou (to whom his appointment was due), the expe 
dicncy of his furnishing the Committee with a statement, if he 
thinl s proper to make one of the reasons which caused his resigna- 
tion such statement bem & one that may suitably be included m the 
completion of the publication leferred to It may be addressed 
cithci to the Committee 01 to myself, as Mi Le Sueur may prefei 
If to me it will pass at once into the hands of the Committee 

(Signed) Edv ied SiEiur P It S 


XXYIII M Le Suem to Ptofessoi Stoles (Copy received by 
Sir Edward Sabine subsequently to February 9th 1871 ) 

Melbourne Observatory 
May 21 1S70 

Deap bra 

I am sony to inform you that, aftei mature consideiation, I have 
decided to lcsign my office m connexion with the Melbourne Tele- 
scope 

Ihe tiammelled position m which I am placed is so far different 
from that which m taking office I had every reason to expect and 
above all is so damaging to the woik that I can no longer accept 
its conditions 

Please convey to the Members of the Committee my deep regret 
at feelm to myself unable any furthei to cany out the mission en- 
crusted to me if, howevei I had thought that the work would 
suffei by my abandoning it I would have endeavoured to school 
myself into a resigned acceptance of conditions, howevei nl some 
and unsatisfactory 

Nearly ill the nebulas figuied m the C G H have been reviewed, 
and the information gathered will sexve as a good gioundwork foi 
future lefeience 

I have taken the precaution of fully instructing as far as lay m my 
pover the assistant woikmen and others here m the manipulatory 
details ot polishing Since the wet weather set m I have been con- 
stantly engaged m fi equent repolishmgs of small minors vhich I 
have piocmcd hcie I hope moieovei to lepolish large mirioi A 
the cxpcnence gained on the small ones makes me feel more confi- 
dence as to the lesult than I at fiist mticipated 

Yoms uiy truly 

A Ln Sxjll l 

To P> ojobsoi SioJ es Sec h S 
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Alst) act of D> hohtnson b Desci ijptio n nf tJu Gnat Mill mrr>e Tdesiope 

Ihis telescope h i > bci n minutely dcsuibtd md tin details of its 
construction expl lined it consult i able length, m a pipci pnblishet 
in the Philosophical .Transactions, lb()9 hy the Rev T li Rohm- 
son DD Hvh the Chairman of the telescope Committee and 
T Grubb hsq FES An ibsti ict of it cont lining some of the 
most interesting paitioulns is B iven hcic (o complete tho continuity 

of the correspondence . 

Of the mtroductoiy put it seems only necessary to gne the 
motives which induced the telescope Committee to select a ic 
fleeting telescope instead of an nchioimtic and the Cassegrain in- 
stead of tho Newtomm form of tlu icfleetoi 

Dr Robinson has shown that the intensity of light after two ic 
flections from speculum metal allowing the light intercepted by the 
small mirroi is 0 401 the coefficient for the intensity of light tiuns 
mitted by an achromatic is not so simple for it vanes with the apci 
tuieofthe object glass Its cvpi cssion is cxponcuti il, which n ,iven 
the constants depending on lofleetion it its font suifaces boin 0 com 
puted fiom Eiosncl s foimula, md the constants of absoiption bom B 
determined by a senes of photometne experiments on object-glasses 
and specimens of optic il B lass It follows from this th it an achromatic 
equiluminous with i 4-feet i elk ctoi must be 34 4 niches At pi e 
sent theie is no probability that such an object-Jass could ho con 
structed it pi aeticahle its cost would bo enoimous and the diffi- 
culty ot mounting md iun 0 it voiy B reat The selection of the 
Casse ram constiuctiou was not made without considci able discus- 
sion it Ins been little used probably in consaiucnrc ol Newtons 
objections to it the pnncipil of which was tint less li 0 ht is i e - 
tketed hv its small minor at an incidence ncaily pcipenchcul ir th m 
m tho Newtonian whcie the incidence is 45° Ihis is tiue ioi re 
fketin D suifaces lile glass hut not foi metals In these as h.s 
been shown both by theory and experiment, the reflection decroists 
fiom tho perpendicular incidence to one depending on the incidence 
of maximum polarization and then mcieabcs till at JO the rctiedio 
is total M J aram has shown that foi speculum metal the intensity 
of red li B ht is at a perpendieulai incidence 0 692, but for 4o only 
0 646 Por the other lays the intensities aro less, but follow the 
same law so that the advantage is actually m fuvoui of the (. isso 
eram its pnncipal defect is tho ma B niUulo of the second lm ige 
which is minified by the small speculum fiom 5 to 6 times It 
therefore is unfat for plioto D iaphic purposes and requu cs eyepiece « 
of ^ oat focal lengths to give the low ci mn B nify in B -powois but this 
is fai moro than eounteibilanccd by the ohscivei bcm» alw ly s 
near the B round, and rcqunm 0 to shift hib position but little loi 
considerable movements of tho telescope, whilo m the Newtonian 
of cquil powoi, the obsciver must he guppoited by an app iritis 
moveable through a lai B o space m a/imuth and near the /until 
requmng an elevation of little loss than 40 feet the employ mi nt oi 
which is lal)oiious and may be d%n & orou.s 

Foi i Cas cgi un on sucli a sc vie lh. Pohinson did not Wm\\ it silo 
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to trust to the formulae usually given m treatises on optics, and 
determined its constants on the following assumptions In the 
Cassegrain it is necessaiy that an eyestop should be placed behind 
the e} epicce (supposed to be Huyghenian) at a distance from its 
second lens a little more than half the focal length of that lens and 
of a diameter equal to the image of the lai to e speculum foimed by 
the small one and the eyepiece 

(1) The ej e placed close to this viev s the last image at the distance 
V=the distance of minute vision Ivnowin a V and the distance 
ot the eyestop from the lens it is easy to deduce the positions of the 
4th 3id and 2nd images with respect to the field lens of the eye- 


piece 

(2) The opening of the laige speculum should be is large as the 
apeituie of the small one 

(3) The apertuie of the field lens of the lowest povei should be 
of the same size, that the laigest possible field of view nny be 
obtained 

(4) The lowest power must be such that the 0 }c may tal c m the 
whole of an emergent pencil 

(5) The aperture of the small nnrroi must be able to icceive all 
the light icfiected by the large one 

Prom these considei ations a quadratic equation is found giving m 
terms of 1 nown quantities the focal length of the field-lens of the 
lowest powei and from this the other constants of the telescope 
aie determined, except the focal length and apciture of the gic it 
speculum, which are selected by the optician 

Of these quantities M the lowest magnify m ft -power is found b^ 
dividing, the apciture of the great speculum by the breadth of ilu 
emeigent cential pencil at the eyestop According to Sir W lie i - 
schcl this breadth cannot exceed 0 2* and theicfore M=240 
n the ratio of the apeiture to the focal length of the lenses is 
g,eneiallv made by opticians 0 5 

Theie is some doubt about Y but the value (8 inches) Adopted 
hy Sir W Hci schcl seems entitled to most confidence 
- is neaily cquil to the diameter of the emergent pencil 
The constants computed for the telescope wcic — 


Bai^e speculum focal F=36fi 
I arge speculum apeituie A= 4S 
Sm ill speculum fi)cal j = 74 71 
Small speculum apeituie a = S 05 


Distances of 1st and\^ __ ^ 

2nd images J 

From tlie second 1. ^ = ^ 11 
speculum J 

d = r > 1477 

( 


lowest powei , focal f = 1G 10 M=240 field of view 0=14 $2 
equivalent focus=1994f 

* In uch a telesci pe as the Gieat Melbourne Telescope tins can only be tine 
foi fam f objects as a star of the fiist or second mignitudc is so bnllnnt tint tin 
pupil contracts to a diametei cpnsiderably less than this but the telescope w is 
pum inly intended for nehulm 

f* Those equitions relate to a central pencil foi m the ease of a pencil netr 
the e\trc mtv of the field of view some of the ra>s about a ninth of tho whole 
would be lost But this may be obviated by mal mg a somewhat lau,ei than the 
computed a due in the Ore it Melbourne Telescope about a seventh 



As soon as these were decided on the contract (which, beside the 
telescope and duplicate lai 0 e speculum included an apparatus tor 
pohbhin & and a steam-engine foi worl mg it) was signed at the close 
ot lebiuaiy 1866 and the w r orl was ui & ed rapidly forward Of 
this the most important and at the same time the most difficult 
put, w is the formition of the laige specula Ihe alloy of which 
they weie cist was Lord Rosse s, composed of foui equivalents of 
copper to one of tin it possesses more power of resisting tarnish 
th in those which deviate a little on either side of this proportion 
md is probably as reflective as any The liability of good speculum 
until to tarnish is much exaggerated when due precautions ue 
not t il cn 

( 1 ) Ihe opeiations of casting and anneahn^ were conducted cssen 
ti illy is descubedby Lord Rosse, with such modifications as the eise 
rcqimed or as weie indie lied by experience The plan foi lateial 
suppoit of the speculum pioposcd by Mr Giubb leqmics that the 
speculum should be cast with a central hand about J inch thick and 
l of the speculum s thicl ness in bieadth The ed & e of the mould 
w is theicforo formed not ol sand hut of a # strong sheet-lion hoop 
s inches deep and of the same diametei as the bed of hoops which 
m lmitaticn of Toid Rosse foimed the bottom of the mould It 
w is si lengthened internally with lings of angle-lion and its lowei 
c d^e tumc d true and it w as lined w ith loam moulded to the required 
sh ipe When this was fully dried it wa a taehed by clamps to the 
bed of hoops, and the joint luted with a little wet loam 

(2) A peculiar arrangement was applied to suppoit the mould 
It wxs xt first attempted to cast the speculum with its central open- 
nu, by attachm 0 to the ccntie of the bed of hoops a coie 8 inches in 
dimieier thcic was reason to suspect thit the waxes of melted 
met il which were foimed as it pxssccl this core did not unite pel 
tally xt lcist m the direction where they met theie weie seen 
t uni suit ace mail ni & s (ealled by Lord Ro&sc < ciow s feet ) which 
indii ited such impel iect union 

lo provide for a more regular diffusion of the melted metal 
o\ a the mould, the exst iron frame suppoitm 0 it w xs m xde to turn 
it the end next the crucible parallel to th it of the ciaclle which 
sh ill be presently noticed Ihe othei end was i used oi lowered by 
i \u d te c clmcnby arid and pinion undei the flooi which a 0 am was 
u tinted by a vertical shaft xt a conxcment distance horn the cast 
in^ As the ccnti il coie mteifcrcd with the fiee flow of the metxl 
it w xs r used 1] inch above the suiface of the mould and piopeily 
supper: ted thcic 

pi to 1 is i plm of the casting- and annexling room 3u feet long 
b\ U>) wide A the hot health for he xtmg the Led of hoops which 
( is disc ubed by I oid Itossc) foims the bottom of the mould it con 
sists of lour low pillars of bncl with intermediate grates foi coke fires 

L is the melting -furnace it is similar to the common brxss 
jmmdci s lain ice Its intern xl dimensions aie 42 inches squaie by 
<><) inches hom the top to fhc-bns with a centi il prllai using 15 
im lies iboxc them to suppoit the crucible 
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C is the mould as laid for a casting and at 
D is a ciane which commands A B, and G it also commands 
the open eiadle seen m section (fig 8), m which is placed the 
ci liable full of fused metal previous to pouring 

P is an inclined causeway leading to the mouth of the anneahng- 
o\en G This oven was constructed with gre it care it is circutai 
to enstne uniformity in the cooling of the enclosed speculum, an is 
stiongly bound with a massive band of iron to prevent its cracking 
"Upon a thick foundation of rubble- woik weio laid several courses ot 
bucl with a lajcr of sheet iron interposed to prevent moisture 
using from the ground and on this were constructed the fireplace 
and flues for heating the bed of the oven This bed is foimed fust 
of several courses of hie bricks, on which arc laid fiic-tiles 12 inches 
squme previously ground separately to the required curve and ion 
set so as to form a continuous bed of the radius lequircd toi the 
under side of the speculum The eucular wall of the oven is 
27 inches thick and some details of its construction aie shown m 
hgs 1 A 8 The system of flues below the bed, of which one or 
moie can be leadily stopped if required, gives gicat facility for 
heating it equably and the wall and aichcdioof of the oven (which 
was covered with 10 tous of sand) are heated by a mi^od flic of col o 
md turf burning m the oven itself the combustion bcin„ i ogulatc 
bj its independent air-hole dampei and chimney For the quick 
opening and closing of the mouth of the oven, a senes of cast-iron 
fetoppe s were provided coated internally w ith loam md vuth rc- 
nnn cable handles outside Ihese w hen mi situ complete the circle 
ot the wall and give gieat facilities lor openin* md closing the 
o\cn when the speculum is* introduced 

A single crucible of cist non holds enough of metal for a casting 
it was cast with the precautions indicated by Lord Losse Its ^in- 

ternal dimensions aie 25 inches dnmetci, 32 inches depth Iht 
bottom is round and its thickness is fiom 2 inches there, to l l inch 
it top It easily holds 30 cwt of the alloj , 27 cwt bcin & i equaled 
foi a 4 feet speculum 

The speculum A was cast September 22 ISGu loi ei^nt pre- 
vious davs the annealing oven had been hexted up to a lull led 
Ihe furnace was lighted the evening before and the charging the 
crucible commenced at 2 am At hist the alloy wis supplied 
slowly for fear of cracking tl e cast iron ciuciblc, and the entne 
27 cwt was fused at 11 \ m During the last hour of this period 
the bed of hoops, which had been w ished with two paits mimal 
ihaicoal and six of plumbago mi\cd with do hid been he ited on 
tne hearth A (fig 1) till blue llie crucible was now lilted by Ihe 
mane from the furnace, md ti msfericd to the ci idle V (fi & 1) 
Ihe ticlle of the crane was now shifted from the ciuciblc to tbe 
eiadle and tilted till the met d reached its lip the metal w is out e 
moic poled and skimmed md by i ipicll} turning the w inches ot tlu 
< 3 *nc the pom mg was effected When the met d covered h dl tin 
mould on one side and at the other rose to the ech,o of the lo mi- 
ling ^ its lowest pirt, the mould w is r ipidlj lowered to In hon- 



zontal the pouring continued without mtenuption, and the fluid 
coveied the entire surface with an unbiohen wave The entire 
time was bixteen seconds When sufficiently cool the central coie 
wis lemoned, and the speculum, still on the bed of hoops, was 
drawn to the oven s mouth This was effected by a powerful crab 
placed outside the building acting on a chain passing through the 
opposite side of the oven and hooked to a bight of chain passed 
10 and the bed of hoops the lattei was now close to a step foimcd 
at the oxens mouth, and the bottom of the speculum was on a level 
with the oven s bed The bi to ht of chain was then raised to the 
loam nn a , and the bolts which fastened this to the bed of hoops 
bcm & removed, the ring and the speculum weie drawn into the oven 
ofi the bed 

The iron stoppers of the oven already described weie set m their 
places hot bricks weie placed outside of them, and the whole luted 
up All other apertures including the entnes to the chimneys 
wore e xrefully stopped In doing this a thermo couple of platinum 
md iron wne was inserted so that its joint was nearly over the 
centre of the speculum and its elements were connected by coppei 
wires with x galvanometer m Mr Howaul Grubb s office, where 
w atch could be 1 cpt of the cooling The initial deflection w as / 3, 
xnd m 23 days it showed that the temperature was nearly that of the 
itmosphere 

Speculum B was cast November 24 without any ehan & c and 
both disl s turned out exceedingly perfect but it is little to ha\c got 
x pci feet disk of metal unless it can bo figured and polished with 
equal perfection For a long time it was believed thit these pro- 
cesses could only be successfully done by the hand feeling the action 
but Loid ltosse found that it could be pei formed as well and with 
rnoic certainty by machmcij In this he was followed b> Mi 
I xsscll and Mi Wairen Do La Fue and though their methods 
diffei the gencial pimciple is the same Ihe speculum l evolves 
slowly on its ixis while the polisher travel scs it moie rapidly do 
sciibing x tiaek which is some continuous curve and crosses it in 
eveiy possible direction 

Mi Grubbs machine is remai liable for its simplicity, and the 
piccision and smoothness of its action 

{ Fig 9 is an lsomctncal view of the giindm & and polishing 
mo chine A A are strong A shaped castings connected by thice 
collated stay-bolts and nuts and hiving V shaped beaxm^s at top, 
in which turn the circular ends or trunnions of the hollow pi ism 
shaped casting B This casting is hoiod through its centre and a 
cucle on its uppei side tiuly faced to it is fitted a spindle with a 
laige face plate, whose under suifaco applies to the tiued surfxceof 
the hollow beam for steadiness and which serves to cany the spe- 
culum The lower end ol the spindle carries the wheel C by which 
circular motion is given to the speculum C being duvcn by the 
vvhed xnd pulley D by meins of a belt driven fiom the shaft To 

J_( noid c* ml vision the lelia lito liuinbcis uc the suiic is m the 1 laics in 
Plnl lians 1SG9 
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the framing arc att ached the bi ache ts L, E, which carry the plate 
El the plate can he laised 01 lowered to suit diffeient heights, 
and it carnes the horizontal shaft Gr which, by means of two pans of 
bevel wheels of equal numoeis, duves the two vertical shafts with 
then cranks H H These cranks are adjustable as to length Ihe 
rods ( 1 , 1 ) act conjointly upon the lower end of the vertical bar K, 
and this bar entering a central hole m the grinder (or polishci) pro- 
duces the requisite horizontal movements m cither piocess It 
may be seen that by the adjustment of the strokes of the cianl s II, 
and of the length of the rods I a motion can be pioduccd varying 
from ncailj a straight line through a senes of ovals to a circle of any 
extent and either concentric with, 01 eccentne to the underljmg 
speculum 

Ihe vertical bai K passes at its upper end through a hole m a 
bar attached to the loof of the building and besides producing the 
horizontal motion mentioned perfoims another important office 
To the lower end of the bai attaches by a cross 1 ey, a flanged 
soclet which support the triangular piece I and at its upper end 
the bai is attached to a lever with adjust lble weights, so that a pull 
upwards m the direction of the bai to an} desired amount is pro 
vided and thus any portion of the weight of the to rmdmg 01 polish- 
mg-tool m excess of that desired is relieved The figuic shows the 
details of the s}stem of support as applied to the to nndmg tool The 
central piece L bem a upheld by the bar K, suppoits the thicc straight 
bars M, and these again support the six triangular pieces N 
Ihus any portion of the entile weight of the tool is supported fiom 
eighteen points 

The following arrangement was piovided foi the quid md con- 
venient tnal of the speculum v\ hile unde 1 going the piocess of polish- 
in^ To the hollow beam B is attached the appuatus O P Q 
0 bem 0 a mnssne toothed sector P an endless scicw w orl m the 
same and Q a wheel and pinion w ith a hand- winch I his p irt of 
the appaiatus serves cither to ictain the speculum m a hon/onl il 
position foi polishing &e or for quickly blinking it to the ver- 
tical, when by the opening of doors jimposcly provided m the 
building, the speculum can be tested on a di} object sufficient!} 
distant and a to am by a reacise motion of the lunch the speculum 
is quiclly restoied to the hon/ontal position for continuing the pro- 
cess if required this facilit} of testing the fi^uro is of the highest 
impoitance to the ease and certainty of polishing without it one 
w ould be working m the cl ul 

Ihe first operation on the specula was to cut out with i mown 
siw and sand the disks of nactal 1 \ inch thick which closed then 
ccntnl apciluies Ihe front was then ground lon^hl}. to the ap 
pioximatc curve The back w is G iound flat 1 *, and ihe offset on the 
ccl^e ground true Then the specarlmn was placed on the suppoits 
to be hereafter desenbed on which it wis ultimitely to lem un, md 
the b nndm^ of the front was completed 

the rt iindci was a chsl of cist non of the same dimietei l* the 
* Bella Ind i( been phaical md amcentnc with ihe font 
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speculum and of the same curvature (convex of course) Its surface 
is divided into squares of about 3 inches, with half inch spaces It 
was at hist charged with sand and water, and afterwards with very 
fine emery and water The piessui e m grinding w as on an average 
112 lbs and the number of strokes of the machine 32 m a minute 
and of considerable extent Ike speculum revolves once for 14 
stroles The iou b h grinding occupied 650 horns and the fine 
b nndmg 520 hours 

The polisher is built up of a great number of shps of fine deal laid 
m la} as and crossed each layer being firmly glued and nailed to the 
next The face was turned to the requisite curvature, and strongly 
varnished This is coated with pitch adjusted to the requisite 
hardness by Mi Nasmyth’s test , this material was rolled into slips 
of uniform thickness and cut by pressure into | inch squaies while 
still soft, and these were applied to the surface of the polisher by 
softenm b one sicF of them over a gas- or spirit flame the mteivals 
between the squaies were | inch It is needless to b o into the details 
of polishm b which have been fully descubed by Lord Eosse and 
Mi Lassoll beyond remaikmg that both the pressure and the lengths 
of the strokes are about ^ of what aie used m the gunding 
The small specula were polished on a similar machine 
As the laigc specula must be parabolic for the pui poses of photo- 
gi iphy the small ones must be specially figured to match them but 
m this theie is no difficulty 

One of them is of Lord Eosse s alloy one of Mr Kingsleys alloy, 
v Inch differs fiom the other m containing £ of an equivalent of zme 
I his undoubtedly gives a whiter image and if it be as little liable to 
tarnish as Loid Eosse &, will be preferable 

I he thud is of silver ed glass, not on .Foucault’s plan blit of a con- 
struction described originally by Mr Grubb m 1857 It is an 
ichiomati/cd combination of ciown and flint the outei surface of 
which is of a curvature which prevents the formation of a false 
inn b t r lhe hmdei surface is coated with a thick deposit of siher 
It is expected that this will reflect more li b ht than either the me- 
tallic specula or one of Foucault s silvered murois 

1 he uncertainty of the polishing process arises from the pitch not 
being of a proper hardness and from the hygiometnc state of the 
in It must be always a very delicate operation though Mr Grubb 
seems to ha\e reduced the difficulties to a minimum 

But a speculum however perfect cannot perform well unless it be 
supported behind and lateral!} so as to avoid any irregular strain on 
it For the back support nothing has been found better than the 
sy stem of equilibrated levers contuved by Mr Grubb for the Aimagh 
Cassegrain 

li b s 12 & 13 show this anangement In fig 12 A shows one of 
the primary levers, on the ends of which are supported on their 
centres of b iavity the two secondary levels B, exhibited m the 
second and third of the diagram 

Thcso i b am support six tertiarylcveis shown in the compartment 
C of which the foui trnngulai are triple, and the two straight are 
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double These tertiary levers support the speculum by intervening 
balls to avoid transverse friction 

Fig 13 taken from a photograph, gives a general view of the 
levers They are made of steel for strength and lightness and by 
a happy device of Mr Howaid Grubb the secondary levers instead 
of being as usual placed between the primary and tertiary are 
placed above the latter nearly touching the under side of the specu- 
lum The balls of the tertiary ones acting when necessary, through 
holes m the secondary the result ot this is that the distance be- 
tween the back of the speculum and the bottom of the box is onl> 

inches * ^ 

Mr Giubbs method of lateral support is shown m fig 10 D is 
the section of the ring of wrought iron trued after being attached 
to the inner side of the speculum box 

E another ring of the same material, which fits with a slight 
looseness on D, and also on the ground edge of the speculum 
When the telescope is inclined, the speculum pressing on the lower 
part of the ring E must bung its highest part into close contact 
with the ling D while the lower pait of E is removed out of con- 
tact with D which virtually places the speculum under the same 
conditions as if it weio heldm a flexible band of the form of the 
letter TJ supported at its upper ends 

The tube consists of two parts as shown by fig 15 the lower 
which is made of strong sheet iron is connected below to the spe- 
culum box by three strong bolts Between two of these is a slit 
through which, by means of guides passing thiough two openings 
above° it a cover which fits closely to the top of the speculum-box 
can be introduced to protect the speculum when not m use Then 
also the large eyepiece is replaced by a vessel containing quick- 
lime to absorb moisture The upper part of the tube is latticed 
work made of slips of steel each crossing of which is secured by a 
rivet Strong iron rings are uvetted to each end and four stiong 
diaphragms similarly attached at equal distances m its mtcrioi As 
a proof °of its stiffness may be mentioned that a weight of 112 lbs 
hung at its extremity caused only a deflection of -J 0 ol in inch 

The Finder has 4 inches apertuie 

The equatorial which cames this huge telescope is not less ic- 
markable It will be seen m fig 15 that the polar axis is inverted 
from its usual position, so that the decimation axis and the circles 
ire near the giound 

The axes aie exceedingly massive but from the beautiful anan tt < 
ment of "their counterpoises, their motion is \ c ry c lsy That shown 

'll K relieves the upper pivot of the pol u axis from its 1 ater xl fric- 
tion The same thing is done foi the lower pivot by a scctoi shown, 
though impel feotly (hg 1 5) below the circle 1 I his sector is c ir- 
ned hj a slidm 0 fi xmc, which is forced up by i screw actm 0 thiough 
stool springs so as to relievo any desned poition of the litoul pics- 
suic which is about six tons Tho picssure on the lower pivot ol 
the pol'ii ixis which is ibout fixe tons, is lilieicd by the ippuitus 
shown it L Ihe lesult of those m ui 0 cmcnts is that the instiu 
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ment is turned round this axis by a force of 5 lbs at a leverage of 
twenty leet 

The declmation-axis has also its three sets of counterpoises The 
weight of it, with the telescope and counterpoises may be conceived 
as the resultant of three rectangular components, — one parallel to 
the polar axis, one parallel to the decimation axis, and one per- 
pendicular to both Of these the first counterpoise only appears 
m 15 the others being concealed m the cube But they are 
desenbed with great minuteness m the paper 

As the size of the rollers is limited by the dimensions of the cube 
they ai c not quite so effectual as the counterpoises of the polar axis 
for it requires 12J lbs acting at the leverage of 20 feet to turn the 
telescope round its axis Still one man can raise the telescope from 
the honzon to the zenith m 20 seconds In reveismg it from one 
side of the pier to the othei two men are necessary foi quick woik 
as it must be moved m P D as well as m M They do it m 45 
seconds 

The fixed and differential JR circles are seen at E They are 
14 inches diameter divided on an alloy of palladium and silver, to 
one minute , and the verniers read one second 

I he P D cnclc P, of 30 inches diameter divided on the same alloy, 
leads by its verniers to ten seconds Besides the quick and slow 
movements of the two axes m which there aie several novelties, 
tlie elock for moving the instrument m JR requires some notice 
Its position m the pier is shown (fig 15) at Z, and its governor 
it fig 31 a is a double fork-shaped frame of gun-metal, m which 
hang the two T-shaped pieces b and b carrying the balls A and A , 

5 inches diameter, of hollow brass filled with lead These, when 
not m action are retained neai their working angle 45° by the piece 
< Attached to the steel bars are small brackets, d and d carrying 
sciews with divided heads, e and e , the extremities of which termi- 
n ito m small cups to contain pieces of hard leather These, when 
the balls attaining their speed fiy out, rub on the disk B and thus 
pi event any mcieaso of speed The lower beaung of the governor s 
spindle is attached to a shdmg-piece C which is raised up by a me- 
chanism, which moves an index m front of the clocl frame plavmg 
lound a graduated arc, and kept m any desired position by a pm 
and i circle of holes "When the clock is adjusted to sideiealtime, 
sm ill differences as m the case of planets, are conected by the me- 
et imsm just mentioned 

For the moon, the change to mean lunar time is made by a set of 
differential wheels, which aie brought into play m an instant, and 
the final adjustment to the moon’s rite made as above 

I ho clock is connected by the shafts and geanng, e (fig 15), with 
i screw v orl mg on the teeth of the clock sector I) 

I ho sector, of & un metal 5 feet radius, is fitted to turn accurately 
on a poition of the polar axis immediately above the hour circles 
hxtiioidinny pi cc rations were taken m cutting the teeth of this 
seetoi , which ut believed to be as exict as man} dividing engines 
I he fiaming of this sector carries at 3 feet radius a tangent screw 
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communicating with the M clamp by a nut of peculiar construction 
When this clamp is fiee the instrument can he moved m A\* by the 
quick motion G When clamped, if the clock-work is m motion the 
telescope follows the object but it can he moied independently by 
the tangent screw vide hg 22 (See the paper m Phil Plans ) 

Mr Grubb had intended to supplement this clock-motion by i 
contrivance controlled by an ordinal y seconds pendulum, which was 
to add or subtract moti\ e power but this was not found neccss try 
Ihe clock has great excess of power over any resistance 111 ely to 
come into play and it was found that doubling its actual drivm b - 
weight (200 lbs ) accelerated its late by 

Phe telescope has nine powers ranging fiom 220 to 1000 It 
has also a micrometer, whose wires and bais are illuminated m a 
dark field by a peculiar apparatus In this the li G ht of a lalci d 
lamp is received upon a concave speculum inclined at an angle of 45°, 
and placed so far m front of the wires that the lays of the lamp come 
to a focus on them There is an apciture m the centre of this mm oi 
of such size as to transmit to the eye all the light reflected by the 
lar & e speculum Now, m the Cassegiam it has been alicady men 
tioned that there is an eyestop so adjusted ns to exclude all h hi 
but that which comes from the great speculum therefore it is e\ idont 
that no direct light from the minor can reach the eye while the 
wues will be seen illuminated The light of the lamp is modified 
bv colouied shades to any degree of intensity 
The micrometei has powcis fiom 300 to G00 
Photograph — borne photograms of moon and stais til cn with i 
temporary appaiatus were eonsideied by the Committee to be of such 
good piomise that they directed a very comulct e one to be provided 
si mil ar to that used by Mr W De La Buc with only such modifi- 
cations as the gicat hulk of the telescope mal es ncccss ii} 

The small speculum is of course icmo\ed befoic ippl}in b it 
Eig 35 is a plan, and fig 36 half section half elevation of it AAA 
is the angle-iron foimm b the uppci end of the telescope to which is 
ittached the steel tripod fiamo B B E by the thumb screw s * ? , \ 
This tripod supports the pan of hriss tubes e f the steel inns 
being connected with the outer tube e by the ^un met ii nn b s C md 
D (fig 36) The fiame c niymg the piep irccl pi itc is itt ichcd by 
a convenient arrangement to the upper end I) is w oil c d by Ann 
and shaft K shown moie folly m the next bruits (h b s *7 »ii(l N 
The adjustment for focus is made by the milled he id (j (fi b >6) 
worlmg the rack and pinion h, while a scale of divisions s is used 
to legistei the exact position of the focus lug M is i pi m md 
fig 3S is an elevation of the exposing shuttoi B, B B (h n 17) m 
as before, the three aims of the tnpod fiame C is the lowei of flu 
two gun metal rm b s to which these ire bolted To this rniw, is it- 
tached by the two mill headed seiews E E the b un met il li urn 
1) (shown hatched m the figure) which cames the sh ill < m i pin 
of hcanugs / / to which is ittached the thin sheet hi iss shuttu V 
a is the shift lettered Iv m fi b 36 which is aeti cl on fiom below by 
the level li (li b jO) and a pan of paiallel cords pissm b down tin 
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side of the tube This shaft, m turning through 90° communicates 
a similar motion to the shaft e, which carries the shutter by the 
pair of cranl s b b and the connecting rod d As it is desirable to 
be able to open the shutter from eithci the right or left side to give 
a greater or less exposure to a particular side of the moon, this 
shutter is so ai ranged that by taking out the two screws F F the 
frame D which cairies the shuttei F can be turned lound 180° and 
fixed m that position while the connecting lod d being discon- 
nected by tal m & out the stud x, is thrown to the other side and 
attached to the spare crank b at the other end of the shaft c 

At the same time the edge of the shuttei can be adjusted parallel 
to the terminator of the moon by the rocking piece G The neces- 
sity oi at least the advantage of this airan & ement was shown m the 
experimental trials already mentioned foi it was found that to ob- 
tain tolerably uniform pictures of the whole moon man) times more 
exposure was required for the parts near the terminator than foi 
the bright ed & e The apparatus includes a photogi aphic miciomctei 
simil ir to that described by Mr W De La Rue m his Account of the 
boln Lclipsc of July IS 1860, 1 ” Phil Trans vol cln p 373 foi 
tabulating the photogi ams 

Sped) owope — The spectroscope with which the telescope is pro- 
vided dificis from the ordinary construction only m being furnished 
with Mi Grubb’s compound pi isms 'vhich with a considerable dis- 
persion have a small deviation They are composed of Chance s 
extri dense flint to which aie cemented outer prisms of h to ht ciown 
glass The mstiumcnt is of lemailablc compactness xnd solidity 

Ihev\ ei^ht of the moving p irts of this hu & c telescope is 18 1 70 lbs 
of which the great speculum and its box and support arc 3500 


I 111 LND 


1 mt 1 by 1 aylor mi 1 1 rnmis He 1 1 1 m Court Fleet Stitet 












